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PREFACE. 



I the accompanying Hat the geographical arrangement of 
ihose meteorites of the fall of which there is no record haa 
)een adhered to. This mode of arrangement brings 
ipecimens which have heen foand in the same 
atrict at different times, and may possibly be the resnlt 
single fall. Aa the dates of diacovery or of recognition 
meteoric origin, upon which other arrangements are 
nbased, are stated very difTerently in the published lists of 
the principal meteorite collections, a ' reference in each 
instance to the best available report and a brief extract 
froEQ it are given. 

Even as regards the dates of fall of the remaining 
meteorites there is much discrepancy among the various 
lists : every case in which the date here given haa been 
found to differ from that recorded in any other list has been 
Terified by reference to reports of the fall. 
~ L. Fletchee. 

November 5tk, 1896. 
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ARRANGEMENT OF THE COLLECTION. 



Br Bseending the large staircase opposite to the Grand 
Entrance and tarning to the right, the visitor will reach a 
corridor leading to the Department of Minerals. 

From the entrance of the Gallery the large mass of 
meteoric iron, weighing three and a half tons, foond abont 
1854 at Cranbourne, in Australia, and presented to the 
Mnsenm in 1862 by James Brace, Esq., can be seen in the 
Pavilion at the opposite end of the Gallery. 

The other meteorites will he foand in the same room, the 
smaller specimens in the four central cases, and the larger 
on separate stands. The casts of meteorites are exhibited 
in the lower parts of the cases. 

The specimens referred to in the ' Introduction to the 
Study of Meteorites ' are in case 4, and are arranged, as far 
as is practicable, in the order of reference. 

The remaining specimens are classified as : — 

SiCEEiTES, consisting chiefly of metallic iron (panes 

la~2d) : 
SiDEEOLiTES, Consisting chiefly of metallic iron and stony 
matter, both in large proportions (panes 2e, 2/) : and 
Aerolites, consisting chiefly of stony matter (panes 

2j-3»). 
At the beginning of each class are placed those me- 
teorites of which the fall has been observed. 
The position of any meteorite in the cases may be found 
by reference to the Index and to the second column of the 
List of the Collection. 
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THE HISTORY OF THE COLLECTION. 



UimL nearly fifty years after the eatablishment of the 
British Museum, meteorite collections nowhere existed, for 
the reports of the fall of stones from the sky were then 
treated as absurd, and the exhibition of such stones in a 
public museum would have been a matter for ridicule ; a few 
stones, which had escaped destruction, were scattered about 
Europe, and were in the possession of private individuals 
curious enough to preserve bodies concerning the fall of 
which upon our globe such reports had been given. Hence it 
happened that in 1807 probably not more than four or five 
meteoric atones were in the British Museum ; one of them 
was a stone of the L'Aigh fall, presented in 1S04 by Biot, the 
diatingnished physicist. A fragment of the Pallas meteorite 
had been presented to the Museum by the Academy of 
Sciences of St. Petersburg as early as 1776, at which time it 
was regarded as " native iron." 

In the year 1807, happily for the future development of 
the Mineral Collection, Mr. Charles Konig, the mineralogist, 
was appointed " assistant librarian," and sis years later was 
promoted to the Keepership of the then undivided Natural 
History Department; it thus came about that for thirty- 
eight years the senior officer of the Natural History Depart- 
ment of the Mnseum was one who had an intense enthusiasm 
for minerals and made them his own special study. It was 
in Eonig's time (1810) that Parliament voted a special grant 
of £14,000 for the purchase of the minerals which had 
belonged to Sir Charles Greville ; with these passed into 
the possession of the Trustees probably several fragments of 
meteorites, including at least one, namely Tahor, which had 
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been acquired by Greville with the mineral cabinet of Baron 
Bom. The increase of the Natoral History Collections was 
Bnch that in 1827 the Botanical, and in 1836 the Zoological 
specimens, were assigned to special departments, after which 
Konig, as Keeper of a Department thenceforward styled 
" Mineralogy including Geology," was left free to devote his 
attention to that branch of Natural History to which he was 
more particularly attached. 

During Kcinig's time, though numerona and excellent 
mineral specimens were acquired, no great effort was made 
to render the meteorite collection itself complete; at his 
death in 1851, it numbered about 68 specimeno, all of them 
acquired by presentation or purchase ; many of the purchases 
were made from Mr. Heuland, The presentations were : — 

One of the Stannern stones : by the Imperial Museum of 
Vienna in 1814. 

Fragments of stones of the Mooresfort fall : by J. G'. 
Children, Esq., F.RS., in 1817, and by Dr. Blake in 1819. 

A fragment of a stone of the Limeriak fall : by Dr. Blake, 
in 1819. 

The large Tucuman iron, and a piece of the Iniilao 
Hiderolite: by Sir Woodbine Parish, K.C.B., F.E.8., in 1826 
ftnd 1828 respectively. 

One of the Krakliut stones : by Wm. Marsden, Esq., in 
1831. 

Specimens of the Cold Bokkeveldi meteorite : by Sir John 
Herschel, F.R.S, Sir Thos. Maelear, F.E.8., and E. Charles- 
worth, Esq., F.G.S., in 1839. 

After the death of Mr. Konig, Mr. C. K. Waterhouse, the 
palffiontologist, was appointed Keeper of the Department. It 
was natural that the geological aide of the department should 
then have its turn of special development, and in fact tbe 
geological collections, already important, increased from 
that time with great rapidity; the mineralogical side, how- 
ever, had additions made to it, though not in the proportion 
allotted during the preceding years. During the time of Mr. 
Waterhouse, only three meteorites were added to the 
collection, two of them by purchase ; the third, that of Mudoc, 
was presented in ISStS by Sir Wm. E. Logan, F.K.S. 
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In the year 1857, a farther diviBion of the Collections 
took place, and the Minerals were placed in the Keepership 
of Prof. Story-Ma at el yne. Under him the Mineral Collec- 
tion was rendered as complete as possible in all its hraoches ; 
and it ia owing entirely to the unflagging energy he dis- 
played, both in the search for, and the securing of the beat 
obtainable specimens, that the Mineral Collection haa 
attained to its present position of general excellence. Per- 
haps the greatest relative adranee was made in the Collection 
of Meteorites. Perce iyiug that only half of the falls 
represented at Vienna were represented in the British 
Mnsenm, and that the difficulty of making a fairly complete 
collection of such bodies must increase enormously as time 
went on, owing to the absorption of the specimens by public 
museums, Mr. Maakelyua immediately after his appointment 
tried to fill up the gaps, fn the first place, the meteorite 
collections of Dr. Krantz, Mr. K. P, Greg, and Mr. E. 
Campbell, and many meteorites belonging to Mr. Wm. NeviU 
and Prof. C. U. Shepard, were acquired by purchase in 1861-2. 
At the same time an appeal for the donation of these bodies 
was sent to nearly every part of the world, and in response 
were presented to the Museum (1861-3) the whole or parts 
of many meteorites : — 

From Russia. — Tula: by Dr. Auerbach of Moscow. 

From India. — JDurala, Shalka, £«s(ee, and Dhurnisala: by 

the Secretary of State for India in Council. 

Moradabad,ButBura, Futiehpur, UmbaUa, 

Mhow, Manegaum, Assam, Segowlie and 

Khiragurh : by the Eoyal Asiatic Society of 



NfUore and ParnaUee : by Sir W. Deni- 
son, K.C,B. 

Pegu and Kusiali : by Dr. Thos. Oldham, 
F.K.S. 

Kaee : by Sir Thos. Maclear, F.K.S. 
Bhurmsala : by G. Lennox Conyngham, 
Esq. 
From Australia. — The large Cranhourne iron : by .Tames 
\ Brace, Esq. 
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From South America. — Vaea Muerta: by Prof. Domeyko 
of Santiago. 

An Atacama iron : by Lewis 
Joel, Esq. 

From North America. — A specimen of the Tucson iron : 
by the Town Authorities of San 
FriinciBco. 

Further, Mr. Maskelyne proposed to make the Collection 
more complete by exchange of fragments with other museaniB : 
and this proposition was soon accepted as peculiarly ad- 
vantageous in the case of meteorites. During the same 
interval (18C1-3), exchanges were made with the museums 
of Paris, Vienna, Berlin, Copenhagen, Heidelberg, and 
Gottingen, tbrongh Profeseors Daubree, Haidinger, Eose, 
Hoff, Bnnsen, and Wohler, respectively : and also with the 
following private collectors : — Dr. Abicb of Dorpat, Dr. 
Auerbach of Moscow, Mr. E. P. Greg of Manchester, Prof. 
C. TT. Shepard of New Haven, U.B.A.j and Dr. Siamonda of 
Turin. 

The grand result was that by 1863, within six years of 
Mr. Maskelyne's appointment, the number of meteoric falls 
represented in the collection had been more than trebled. 

Meanwhile, although Mr. Maskelyne, with the help of a 
single assistant (Mr. Thomas Davies), was then rearranging 
the general collection of minerals according to a new system 
of classification, time was found for a scientific examination 
of the meteorites thus being acquired. At that time the 
department was without a laboratory, and not even a blow- 
pipe could be used, owing to the necessity of guarding 
against a possible destruction of the Museum by fire. 
Hence recourse was had to the microscope, and as early as 
1861, a microscope fitted with a graduated revolving stage 
and an eye-piece goniometer was constructed, under the 
Keeper's directions, for the examination of thin sections of 
meteorites with the aid of polarised light. 

Working in this way, and with the simplest chemical 
tests, Mr. Maskelyne was the first to announce in 1862 the 
discovery in the Bustee meteorite of a mineral, unknown in 
terrestrial mineralogy, to which he gave the name of 
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Oldbamite, and in 1863, the more than probable c 
of Enstatite as an important meteoritic ingredient (Nellore), 
This method of determining the mineral constitaents of 
a rock-section by means of the relation of the vibration- 
traces to known crystal log rapbic lines, thus first em- 
ployed for the discrimination of the minerals in meteorites, 
is now in general nae in the investigation, not only of 
meteoric, hut of terrestrial rocks. About the same time, 
from the Breitenbach meteorite were extracted crystals of 
brnuzite, which yielded the first crystal lographic elements 
obtained for that mineral ; the measurements were made and 
published by Dr. Viktor von Lang, thea assistant in the 
department (1862-3) and now Professor of Physics at Vienna. 

The microscope was further applied to the mechanical 
separation of the different mineral ingredients of a meteorite : 
and by picking out in this toilsome manner the different 
mineral ingredimts from the crumbled material of the 
Eustee aerolite, and from the residue of the Breitenbach 
eiderolite left after the iron had been removed by mercuric 
chloride, the several silicates contained in these meteorites 
were isolated for future analysis. From the particles of 
colourless mineral thus obtained from the Breitenbach me- 
teorite, one kind was selected in 1867, of which the crystals 
presented a zone of orthosymmetry containing two optic 
axes, and yielded two similar cleavages in a zone perpen- 
dicular to the former. This ingredient was afterwards (1869) 
annonnced to consist wholly of silica, a substance which 
previous to the isolation of this mineral was only known to 
occur as quartz, when in crystals, and these belong to the 
hexagonal system : t-o the new mineral Mr. Maskelyne 
later assigned the name of Asmanite. In 1868 was pub- 
lished by Vom Rath the discovery of a species of terrestrial 
silica, the crystals of which were regarded as belonging to 
the hexagonal system, though their angular elements were 
distinct from those of quartz : this mineral, named by him 
tridymite, has since been found (1878) to present optical and 
other characters inconsistent with true hexagonal symmetry, 
and is probably identical with the meteoric asmanite. 

Further, another mineral occurring as minute gold-yellow 
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octahedra Id the Buatee meteorite was tecogaised as new to 
mineralogy, and termed Oabornite. 

It was not tilt 1SG7, when a laboratory was fitted up 
outside the Mnseum precincts, that it became possible to 
make a complete chemical examination of these materials, 
which Lad been gradually prepared and carefully picked for 
analysis. At Prof. Maskelyae's suggestion, tbe lafce Ur. 
Walter Flight was in that year appointed to assist in the 
lab oratory -work of the Department, and gave valuable help 
in the chemical analysis of the above materials : the results 
were quite confirmatory of those already obtained by aid of 
the microscope and the simple testa. 

Since the great increase made during the first six years 
of Prof. Maskelyne's Keeperstip, the Collection has con- 
tinned to grow, though necessarily at a less rapid rate. 

Of the specimens added after 1863, the following have 
been presented :— 

186-t-7 : Manhhoom, PoMra, and Muddoor : by Dr. Thos. 

Oldham, F.E.S., of Calcutta. 
1864: Alacama (stone): by Alfred Lutsuhaunig. 
1865-7 : HupulieB, Jamliheir, Shytal, Udtpi, aai Lodran: 

by the Government of India. 
18(i5 : Nerft ; by Prof. Grewingk of Dorpat, 
1865: Ski: by Prof. Kjerulf of Christiania. 
1867-70 : Shergliotty, Gopalpur, Khetrie, Pvlsora, and 
Moteeka Nuffla: by the Trustees of the Indian 
Muaenm, Calcutta. 
1867-75 : Knyahinya and Zsadany : by the Hungarian 

Academy of Sciences. 
1869 : Krdhenb&}-g : by Dr. Neumayer of Pfalz. 
1871: Searsmont: by Dr. A. C. Hamlin of Maine, 

U.S.A. 
1873: Stannern and Great Fish River: by Dr. Benj. 

Bright of Bristol. 
1874 : Great Namaqualand : by the South African 

Museum. 
1875: West Liberty : by Dr. G. Hinrichaoflowa.D.S.A. 
1876 : Shingle Springs : by E. N. Winslow, Esq. 
1876 : Bowton : by the Duke of Cleveland. 
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877 : Kiiairpur and Jhung : by A. Brandreth, Esq., of 

Calcuttn. 
877 : Verkhne-Dniep-ovsk : by Prof. Eoulibini of St. 

Petersburg. 
.878 : Cronstadt : by John Sanderson, Esq., of Natal. 

: Santa Catharina : by Prof. Daubr^e of Paris. 
.879 : Imilac, Serrania de Varas, and Mount Etcks : 

by George Hicks, Esq., of Newquay. 
.881: Middlesbrough: by the Board of Directors of 

the Nortb Eastern Bail way. 
882 : Veramin : by the Shah of Persia, 

i82 : Vaca Muerta : by P. A. Eck, Esq., of London. 

i83 : Ogi : by Naotaro Nabeshima, Esq., formerly 

Daimio of Ogi, Japan. 

i85 : Ivanjxth : by H. G. Hanks, Esq., of San 

I'raneisco. 
.885 : Toundegin : by Key, Charles G. Nicolay of 

"Western Australia. 
.885 et seq. : Ghandpur, Pirthalla, Nammiantkal, Lalit- 

fwt, Heidelberg, Wohler's iron, Wexsely, Nageria, 

Esiiandes, Kahangarai, Bori, Bishwnpur and Amhapur 

Nagla : by the Director of the Geological Survey of 

India. 

185: Lucky-Sill: by the Governors of the Jamaica 

Institute. 

i86: Nenntmannsdorf : by Dr. H, B. Geinitz of 



886 : Jenny's Creek : by John N. Tilden, Esq., of New 

York State, U.S.A. 
887 : Djati-Peiigilon : by the Government of the 

Netherlands. 
.887: Gloriela Mountain: by Kichatd Pearce, Esq., of 

Colorado, U.S.A. 
.889 : Kalambi and Bkagur: by the Bombay Branch of 

the Royal Asiatic Society. 
890 : Bendego River : by the Director of the National 

Maseum, Kio de Janeiro, 
8.11: Dundrxim: by the Board of Trinity College, Dublin. 
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1891 : Washintfian : by G. P. Knnx, Esq., of New Tort, 
U.S.A. 

Thunda: by Prof. A. Liveraidge, F.RS., of 
Sydney, 
1894: Makaritva: by Prof. G. H. F. Ulricli, F.G.S., of 
Dnnedin, New Zealuid. 

; Bherai : by His HigbDess the Nawab of Jnna- 
gadli, India. 

: Madrid : by Don Miguel Menino of Ikladrid. 
Since the same year (1863) exchanges bare been made 
with the museums of Belgrade, Berlin, Blomfontein, Breslan, 
Calcutta, Cambridge, Christiania, Uebreczin, Dresden, Fre- 
mantle, Gottiugen, Odessa, Paris, Pan, Kio de Janeiro, Borne, 
South Africa, Stockholm, Transylvania, Troyes, Utrecht, 
Vienna, Washington, and Yale College ; and also witb the 
following : — Dr. Abich of Dorpat, Dr. Auerbach of Moscow, 
8. C. H. Bailey, Esq., of Cottlandt-on-Hudson, U.S.A., Prof. 
Eaumhauer of Haarlem, C. S. Bement, Esq., of Philadelphia, 
U.S.A., Dr. Breitbaupt of Ereiberg. J. B. Gregory, Esq., of 
London, Prof, C. T. Jackson of Boston, U.S.A., Henry 
Lndlam, Esq., of London, Prof. W. Mallet of Virginia, 
U.S.A., Prof. Vom Bath of Bonn, Prof. C. U. Shepard of 
New Haven, U.S.A., His Excellency Julien de Biemachko 
of St. Petersburg, Prof. Lawrence Smith of Louisville, 
U.S.A., and J. N. Tilden, Esq., of New York. 

In this way, by the generosity and self-denial of donors, 
by the somewhat difficult method of exchange, and by 
purchase, it has been possible to get together the fine 
representative collection of meteorites now in the Britieli 
Museum, 



« n ) 




AS isTEODrcnox 



BTUBY OF METEOMTES, 






1. ISn Oe b^BBing of Ae prasekt oMit«y, lb* M 
" of etoaea Ena Uk iky «m a« cmat, tbe «rt«ftKty of vUt4 
' aetUteriBm of edence aar Ae laaaa of Uw pecffe ta iM W 
*- broii^ to beliere in. Tet saeh bUs bn« hew reow m 

from tbe earliest tuoes, sad Um Mcotds haT» eeoMnMUy 
lieen nceired ae authentic br a vbde natioiL b gWM^ 
iMmerer. the witnesses of such an erent baT« be«B tww t rf 
vith the dist«gpect osnally shown to report«fS of Um AXttH* 
otdinarT-, and h^re been laaghed at for tli«ir Sttppdsvd deltt- 
eions : this is less to be wondered at wbon wo rMuember 
that the witnesses of a &11 have nsoall; been f«w in nnmbsr, 
nnaccnstomed to exact obseiTtttion, frightoued by what Ui*y 
both saw and heard, and have had a common lendcitcf 
towards exaggeration and snperstition. 

2. The most ancient of all snch records, if interiiretiHl iu 
the nsnal way, is that given in the teatli chapter of the 
Book of Joshna, where we read that during t ho flifiht of tho 
Canaanites after the battle of Gibeon, great stones wore 
cast down from heaven, so that more worn slain by thorn 
than with the sword. It is not quite clear, howover, from 

I the text that a prolonged shower of largo hailstouoa is ttot 
referred to. 



18 Ancient and modern records. 



A Btone, famons throngh long ages,' fell in Phrygia and 

was preserved there for many generations. About 204 b.o. 

it was demanded from King Attains and taken with great 

ceremony to Rome. It is deaeribed as " a black stone, 

in the figure of a cone, circular below and ending in 

an apex above." In his History of Eome, Livy tells of a 

shower of stones on the Alban Mount, about 652 b.o., which 

BO impressed the senate that a nine days' solemn festival was 

decreed. Other instances of the "rain of stones" in Italy 

are mentioned by the same author. Plutarch relates the 

fall of a stone in Thrace about 470 e.c, during the time of 

Pindar, and according to Pliny, the stone was still preserved 

I in his day, 500 years afterwards. The latter records two 

^^1 other falls, one in Asia Minor, the other in Macedonia. 

^^H De Guignes in his Travels states that, according to old 

^^P Chinese manuscripts, falls of stones have again and again 

been observed in China; the earliest mentioned is one 

which happened about 644 b.o. 

Worehip of 3. These falls from the sky, when credited at all, have 

■tones'.'^ been deemed prodigies or miracles, and the stones have been 

regarded as objects for reverence and worship. It has even 

been conjectured that the worship of such stones was the 

I earliest form of idolatry. The Phrygian stone, mentioned 
above, was worshipped at Pessinus by the Phrygians and 
Phcenicians as Cybele, " the mother of the gods," and its 
transference to Eome followed the announcement by an 
oracle that possession of the stone would secure to the 
state a continual increase of prosperity. Similarly, the 
Diana of the Ephesians, "which fell down from Jupiter," 
and the image of Venus at Cyprus appear to have been, 
not statues, but conical or pyramidal stones. A stone, 
of which the history goes back far beyond the seventh cen- 
tury, is still revered by the Moslems as one of their holiest 
relics, and is preserved at Mecca built into the north- 
eastern corner of the Kaaba, The late Paul Part8ch,t for 

• Eemarka concerning etonua said to hare fallen from the clouds both 
in tbeae days and in ancient times : by Edward KinE. London, 1796. 
M^moire Matorique et pbjsiqtie but les chutes des pierres ; par P. M. S. 
Bigot de Morogues. Orl^anB, 1812. 

t SitOTcgsher. (1. k. Ak. d. Wisa. Wien. ISoR, vol. 22, p. 393. 
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raany years Keeper of Minerals in the Imperial Museum 
of Vienna, considered that the meteoric origin of the Kaaba 
stone was sufficiently proved by descriptions which had 
been submitted to him, A atone which fell in Japan about 
the year 1730, and was lately presented to the British Pant it 
Museum, was long made an annual offering in a temple 
of Ogi at one of the Japanese religions festivals. It may 
be added that a atone which lately fell in India* was 
decked with flowers, daily anointed with ghee (clarified 
butter), and subjected to frequent ceremonial worship and 
coatings of sandal-wood powder. The stone was placed on 
a terrace constructed for it at the place where it strnck the 
ground, and a subscription was made for the erection of a 
shrine. 

4, The oldest undoubted sky-stone still preserved is that P*"' * 
which, though after the Revolution removed for a time to 
the Library at Colmar, is once more suspended by a chain 
from the vault of the choir of the parish church of Enaishoim 
in Elsass. The following is a translated extract from a 
document kept in the church : — ■ 

"On the Hith of November, 1492. a singular miracle 
happened: for between 11 and 12 in the forenoon, 
with a loud crash of thunder and a prolonged noise 
heard afar off, there fell in the town of Ensisheim a 
stone weighing 260 pounds. It was seen by a child 
to strike the ground in a field near the canton called 
Gisgaud, where it made a hole more than five feet 
deep. It was taken to the church as being a 
miraculous object. The noise was beard so distinctly 
at Lucerne, Villing, and many other places, that in 
each of them it was thought that some bouses had 
fallen. King Maximilian, who was then at Ensisheim, 
had the stone carried to the caatle: after breaking 
off two pieces, one for the Duke Sigismund of Austria 
and the other for himself, he forbade further damage, 
and ordered the stone to be suspended in the parish 
church." 
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5. TLree French Academicians, one of whom was the 
' afterwards renowned chemist Lavoiaier, presented to the 

Academy in 1772 a report on the analysis of a atone said to 
haveheen seen to fall at Luce on September 13, 1768- As ' 
the identity of lightning with the electric spark bad been 
recently eatahlished by Frankhn, they were in advance 
convinced that " thnnder-stones " exibted only in the 
imagination; and never dreaming of the existence of a 
"sky-stone" which had no relation to a" thunder-stone," they 
Bomewhat easily aeenred both themselves and the Academy 
that there was nothing nnusual in the mineralogical 
characters of the Lnce specimen, their verdict being that 
the stone was an ordinary one which had been struck by 
lightning, 

6. In 1794 the German philosopher Chladni, famed for 
\ his researches into the laws of sound, brought together 
1 numerous accounts of the fall of bodies from the sky, and 

■ called the attention of the scientific world to the fact 
that several masses of iron, of which he specially considers 
two, had in all probability come from outer space to this 
planet* 
B One of them is the mass still known aa the Pallas or 3 
Krasnojarsk iron.f This irregular mass, weighing about 
1500 lbs., of which the greater partis still in the Museum 
at St, Petersburg, was met with at Krasnojarsk by the 
traveller Pallas in the year 1772, and had been foond in 
1749 by a Cossack on the surface of the highest part of a 
lofty mountain between Krasnojarsk and Abakansk in 
Siberia, in the midst of a schistose district : it was regarded 
by the Tartars as a " holy thing fallen from heaven," The 
interior is composed of a ductile iron, which, though brittle 
at a high temperature, can be forged either cold or at a 
moderate heat; its large sponge- like pores are filled with 
an amber- colon red olivine ; the texture is uniform, and the 
olivine equally distributed ; a vitreous varnish had preserved 
it from rust. The fragment in the case, weighing about 

• TTeber den Ura])rung Avx voii Pallas gcfimdeEen uDii anderer ibr 
Ihnlicber EisenmasEcu. lUga, 1794. 

t Reise diiroh vorBciiiedena Proviozen dcs rdssisciien Keiclia : von 
P. S. Palin8. St. Petersburg, 1776, Piirt HI., p. 411. 
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7 lbs., was presented in 1776 by the Imperial Academy of 
Sciences of St, Peterabiirg. 

A second speeimen referred to ia that which in 17S3 Don Sepan 
Michael Rubin de Celis was sent by the Viceroy of Rio de la '*^'" 
Plata to investigate ; * it had been found by Indians, search- 
ing for honey and wax, and treating to rain for drink, 
projecting about a foot above the ground near a place called 
Otompa, in the Gran Chaco Gualamha, South America, and 
was at first thought to be the outcrop of an iron vein. 
Don Enbin de Celis estimated the weight of this mass of 
malleable iron at thirty thonaand pounds, and reported that 
for a hundred leagues around there were neither iron minoa 
nor monntaina nor even the smallest stones, and that owing 
to the absence of water, there was not a single fixed habi- 
tation in the country. There were several smaller masses at 
the locality ; one of them, weighing 14Q0 lbs, is shown on a 
separate stand in the Parilion : according to Sir "Woodbine 
Pariah, who presented it to the Museum in 1826, it had been 
removed to Buenos Ayres at the beginning of the struggle for 
Independence ; it was a complimentary gift to Sir Woodbine 
on the occasion of his being sent by Canning to acknowledge 
the Independence of the State, A slice of this iron is shown Pan* 
in case ^6. 

7. Chladni argued that these masses could not have been 
■ formed in the wet way, for they had evidently been exposed 
to fite and slowly cooled : that the absence of scoriie in the 
neighbourhood, the extremely hard and pitted crust, the 
dnctility of the iron, and, in the caae of the Siberian mass, 
the regular distribution of the pores and olivine, precluded 
the idea that they could have been formed where found, 
whether by man, electricity, or an accidental conflagration : 
he was driven to conclude that they had been formed else- 
where, and projected thence to the places where they were 
discoyercd; and as no volcanoes had been known to eject 
masses of iron, and as, moreover, no volcanoes are mot with 
in those regions, he held that the specimens referred to 
must have actually fallen from the sky. Further, he sought 
to show that the flight of a heavy body through the sky is the 
direct cause of the luminous phenomenon known as a fire-ball. 
' Pliilo30iiliical TiUDKiictioua. Lunduii, 17SS, vol.78i5art\,-\.^,')j1,'V* 
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The fall of 8, Aboat Bevea o'clock on the evening of June 16, 1794, ' 
Siena, in 83 if to direct attention to Chladai's theory, there fell a 
Tuscany, shower of stoBes at Siena, in Tuscany. 

The event is described in the following letter, dated 
Siena, July 12, 1794, from the Earl of Bristol to Sir 
William Hamilton, K.B., P.K.S., at that time British En- 
voy-Extraordinary and Plenipotentiary at the Court of 
Naples: — ' 

"In the midat of a most violent thunderstorm, about a 
dozen Btonea of various weights and dimenaiona fell 
at the feet of different persons, men, women and 
children. The stones are of a quality not found in 
any part of the Siennese territory; they fell about 
18 houra after the enormous eruption of Mount 
Vesuvius ; which circumstance leaves a choice of 
difficulties in the solution of this extraordinary phe- 
nomenon. Either these atonea have been generated 
in thia igneous maaa of clouds which produced such 
unusual thunder, or, which is equally incredible, 
they were thrown from Veauvius, at a distance of at 
least 250 miles : judge, then, of its parabola. The 
philosophers here incline to the first solution. I 
wish much, Sir, to know your sentiments. My first 
objection was to the fact itself, but of this there are 
so many eyewitnesses, it seems impoaaible to with- 
stand their evidence." 
The fall of 9. Soon afterwards there fell a stone in England itself. P 
J About three o'clock in the afternoon of December 13, 1795, 
a labourer working near Wold Cottage, a few miles from 
' Scarborough, in Yorkshire,! ^^s terrified to see a atone fall 
about ten yards from where he was standing. The atone, 
weighing 56 lbs., was found to have gone through 12 inches 
of soil and 6 inches of solid chalk rock. No thunder, 
lightning, or luminous meteor accompanied the fall ; but in 
the adjacent villages there was heard an explosion likened 
by the inhabitants to the firing of guns at sea, while in two 
of them the sounds were so distinct of something singular 

• Philosophical Transactions. Londuu, 17D5, vol. 85, p. 103. 
t Ihid., 1802, vol. <i'l, p. 174. 
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passing tLrough tte air towards Wold CottagOj that five or 
six people went to see if anything extraordinary had 
happened to the house or grounds, No stone presenting 
the same characters was known in the country. The stone 
is preserved in the Museum Collection. 
I 10. It seemed to he now impossible for any one to doubt 
' the fall of stones from the sky, but the reluctance of 
scientific men to grant an extra-terrestrial origin to them is 
shown by the theories referred to in the above letter to Sir 
William Hamilton, and is rendered even more evident by the 
theory proposed in 1796 by Edward King, who suggested 
that the stones had their origin in the condensation of a 
cloud of ashes, mixed with pyritical dust and numerous 
particles of iron, coming from some volcano. As the stones 
fell at Siena out of a clond coming from the North, while 
Tesuvius is really to the South, he gravely suggested that 
in this case the cloud had been blown from the South past 
Siena, and had then before its condensation been brought 
back by a change of wind. As to the fall of a stone near 
Wold Cottage, he was not prepared either to believe or 
disbelieve the witnesses until the matter had been more 
closely examined ; but in case the statements should prove 
worthy of credit, he points out the possibility of the 
necessary cloud having come from Mount Hecla in Iceland, 
f 11. Later came a well-autheaticated account of a more 
J^ wonderful event still. At 8 o'clock on the evening of 
December 19, 1798, many stones fell at Krakhut, 14 miles Psm 
from Benares, in India ; the sky vras perfectly serene, not a 
cloud had been seen since December 11th, and none was 
seen for many days after. According to the observations of 
several Europeans, as well as natives, in different parts of 
the country, the fall of the stones was preceded by the appear- 
ance of a hall of fire, which lasted for only a few instants, 
and was followed by an explosion resembling thunder. 

12. Fragments of the stones of Siena, Wold Cottage, and 
Krakhut, as also of a stone said to have fallen on July 3, 
1753, at Tabor, in Bohemia, came into the hands of Edward 
Howard, and the comparative results of a chemical and 
mineralogicEil investigatioa (the latter by the Count de 
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Bonmon) of tlie stonea from the above fonr places are 

given in a paper read before the Royal Society of London, 

on February 25, 1802. Howard concludes as follows : — 

" The miner alogical descriptions of the Luce stone by the 

French Academicians, of the Ensisheim stone by M. 

Barthold, and of stones from the above foar places 

(Siena, Wold Cottage, Krakhut and Tabor) by the 

Count de Bournon, all exhibit a striking conformity 

of character common to each of them, and I doubt 

not but the similarity of component parts, especially 

of the malleable alloy, together with the near 

approach of the constituent proportions of the earth 

contained in each of the four stones, will establish 

very strong evidence in favour of the assertion that 

they have fallen on our globe. They have been 

found at places very remote from each other, and at 

periods also sufficiently distant. The mineralogists 

who have examined them agree that they have no 

resemblance to mineral substances properly so called, 

nor have they been described by mineralogical 

authors." 

13. This paper aroused much interest in the scientifio 

) world, and, though Chladni's theory that such stones come 

° from outer space was still not generally accepted in France, 

it was there deemed more worthy of consideration after 

Poiaaon" (following Laplace) had shown that a body shot from 

the moon in the direction of the earth, with an initial velocity 

of 7592 feet a second, would not fall back upon the moon, 

but would actually, after a journey of sixty -four hours, reach 

the earth, upon which, neglecting the resistance of the air, 

it would fall with a velocity of about 31,508 feet a second, 

f 14. Whilst tlie minda of the scientific men of France were 

J in this unsettled condition, there came a report that still 

another shower of stones had fallen, this time in their own I 

country, and within easy reach of Paris. To settle the matter 

finally, if possible, the physicist Biot, Member of the French 

Academy, was directed by the Minister of the Interior to 

HuciOti' Philumatliiyue. Taris, 1803, 
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[inquire into the event upon tlie spot. After a careful 
examination of the stones &nd a comparison of the atate- 
menta of the villagers, Biot* was convinced that — 
1. On Tuesday, April 26, 1803, about 1 p.m., there was 
a violent explosion in the neighbourhood of L'Aigle, 
in the department of Orne, lasting for five or six 
minutes : this was heard for a distance of 75 miles 
round. 
2. Some momenta before the esploaion at L'Aigle, a fire- 
hall in quick motion was seen from several of the 
adjoining towns, though not from L'Aigle itself. 
3. There was absolutely no doubt that on the same day 
many stones fell in the neighbourhood of L'Aigle. 
Biot estimated the number of the stones at two or three 
thousand ; they fell within an elUpee of which the larger axis 
was 6"2 miles, and the smaller 2'5 miles ; and this inequality 
might indicate not a single explosion but a series of them. 
With the exception of a few little clouds of ordinary character, 
the sky was quite clear. 
The exhaustive report of Biot, and the conclusive nature 
of his proofs, compelled the whole of the scientific world to 
recognise the fall of stones on the earth from outer space as 
an undoubted fact. 



Ths times 15. Since that date many falls have been observed, and 

o^'ku''^'* the attendant phenomena carefully investigated. These 

indepen- observations teach us that meteorites, as they are now called, 

tHrratrfai ^^^^ ^^ ^'^ times of the day and night, and at all seasons of 

dronm- the year, while they favour no particular latitudes: also 

* '*'■ they are found to be quite independent of the weather, and 

in many eases have fallen when the sky has been perfectly 

clear ; even where stones have fallen in what has been called 

a thunder-storm, we may reasonably suppose that in most 

cases the luminous phenomena have been mistaken for 

lightning, and the noise of the explosion for thunder. 

Telocity of 16. From observations of the path and the time of flight, 

wtwrites. jjj ^ calculated that meteorites enter the atmosphere with 

Mdmoiriw do I'iiistitut Natiurml dr Fr!im:f. laOC, vol. 7, part I, 
Uistdre, p. 32-1, 
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tba ene 
I Thed. 



velocities ranging bom 10 to 45 miles a second. Let ns 
attempt to follow the course of a body moving at Bticli a 
rate. So long as the tody is traversing " empty apace," the 
only heat it receives is that sent direct from the sun ; the 
meteorite will thus be probably very cold, and, from its 
small size and want of lumiuosity, invisible to an observer 
on the earth's surface. After the meteorite enters the 
earth's atmosphere a very speedy change must take place. 
Assuming the law of resistance of the air for a planetary 
-. velocity to be the same as that deduced from experiments 
with artillery, the astronomer Schiaparelli' has shown that 
if a ball of 8 inches diameter and 32^ lbs. weight enter the 
atmosphere with a velocity of 44| miles a second, its velocity 
on arriving at a point where the barometric pressure is still 
only -:!-5Tr~tli "f that at the earth's surface will have been 
already reduced to 3^ miles a second. From this it is clear 
that the speed of the meteorite after the whole of the 
atmosphere has been traversed will be extremely small, and 
comparable with that of an ordinary falling body. From 
experiments lately made by Professor A. S. Herscbel, it has 
been calculated that the velocity of the meteorite which fell 
at Middlesbrough, in Yorkshire, ou March 14, 1881, was, 
on striking the ground, only 412 feet a second. In the 
case of the Hessle fall, several stones fell on the ice, which 
was only a few inches thick, and rebounded without either 
breaking the ice or being broken themselves. 

17. Further, Schiaparelli points out that in the case 
supposed, the energy already converted into heat would he 
sufiicient to raise 198,400 pounds of water from freezing 
point to boiling point under the ordinary barometric pressure. 
The greater part of this heat is, no doubt, carried o9' by the 
air through which the meteorite passes; but still the 
wonder is, not that a meteorite is small on reaching 
the earth's surface, but that any of it is left to " tell the 
tale." 
i, This sudden generation of heat will cause a fusion and 
" volatihsation of the outer material of the meteorite, and in 

niiiue; par Taiil de Sfunt-Itobeit. Paris, 



The action of the heat. 



27 






^^H some cases a combustion of some of its consiitaents : the 

^^H products of this actioD sufficiently account for the douS, 

^^H from which the meteorite is generally seen to emerge as a 

^^^^ ball of fire, and also for the train often left hehiiid. The 

^^^ft ball of fire has often an apparent diameter larger even than 

^^^1 that of the moon, and is sometimes too bright for the eye to 

^^^B gaze upon. 

^^Kb Owing to the quick reduction of speed, the luminosity 

"iToni"" ■^^^ ^^ * feature of the higher part of the course. The 

lumiuous Orgueil meteorite of May 14, 1864, was so high when 

'°'^^''^^' luminous that, notwithstanding its almost easterly motion, 

iu flight it was seen over a space of country ranging from the 

ih™air Pyrenees to the north of Paris, a distance of more than 300 

miles. 
The time 18. Ncxt we may remark that the time of flight in the 
throifeh c^i^th's atmosphere will be very short, and reckoned only by 
seconds. Even when the meteorite is wholly metallic, if we 
may judge from the time one end of a poker may be held in 
the hand whilst the other end is in the fire, the heat will not 
have had time to get far below the surface before the body Pans 
wiil have reached the ground. 

19. As a matter of fact, meteorites are invariably found 
to be covered with a crust or varnish, the thinness of which 
shows the slight depth to which the beat has had time to 
penetrate ; in the case of the stones, the greater part of the 
suddenly heated superficial material must chip ofi' and be left 
behind. The appearance of the crust varies according to 
the mineral constitution of the meteorites : it is generally 
black, and in most cases dull as in High Fossil, Zsadany and Pbm f 
Orgueil, but sometimes shiny, as in Stannern, or partly dull 
and partly shiny, as in Dyalpur; or it is of a dark grey 
colour, as in Mezo-Madaras and some of the stones which 
fell in the neighbourhood of Mocs. In the case of the 
Pultusk meteorite of January 30, 1868, several thousands Puqw i 
of stones, varying from the size of a man's head to that of a 
small nut, were picked up, each covered with a crust ; fifty- 
seven of the stones of this fall are shown in the case. 
I ridges 20. The crust is not of equal thickness over the whole of 
the meteorite, but, owing to the motion through the air, is 
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■ in ridges and fwrov.% of which the directiona 
indicate the position of the meteorite in regard to its line of 
motion at a certain part of its course ; and this relation is 
rendered more clear in some cases by the position of the swell- 
ings produced by the flow of melted material to the back of 
the moving mass. The Nedagolla iron and the Groalpara atone Par 
illustrate this peenliarity. Meimier grants that the crust is 
due to the action of heat, but considers that the action ia 
direct, and not through fusion : he holds that only the outer 
surface of the crust itself has been melted, and that the 
furrows and swellings are due to the scooping action of the 
air through which the meteorite at first passes with so 
enormous a velocity. 

21. Further, the surface of a meteorite is generally 
covered with fittings, which have been compared in form to 
thumb-marks : stones from tho Supubee, Futtebpur, and Tai 
Knyahinya falls present good examples of this character. 
It is remarkable that pittings bearing a close resemblance 
to those of meteorites havo been obBerved on the large 
partially burned grains of gunpowder, which have been Pai 
picked up near the muzzle after the firing of the 35-ton and 
80-ton guns at Woolwich. The pitting of the gunpowder 
grains is attributed to unequal combustion, but that of 
meteorites seems to be due not so much to inequality of 
combustibility aa to that of conductivity and fusibility of 
the matter at the surface. 

'■ 22. As picked up, complete and covered with crust, 
meteorites are not spherical, nor have they any definite 

■ shape ; in fact, they are always irregular angular fragments, 
such as would be obtained on breaking up a rock pre- 
sentiDg no regularity of structure. 

23. The sudden generation of heat, and the consequent 

"■ expansion of the outer shelJ, account not only for the hreak-up 
of the meteorite into fragments, but partly also for the 
crash liJce t/tat of thunder which is a usual accompaniment of 
the fall. Some refer this noise solely to the sudden tush of 
air into the vacuum which is so quickly left behind by the 
meteorite in the early part of thu course. In the considera- 
tion of this question tho Butsura fall of May 12, 1861, is 
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particularly mtereating.' The detonations, iu this case 
three iu number, were heard 60 miles away at Goructpur. 
Fragments of the atone were picked up three or four miles 
apart, and, wonderful to say, it was possible to reconstruct Pane 4A. 
with much certainty the portion of the meteorite of which 
they are the part : a model of the reconatructcd portion is 
shown in the case. Two of the fragments, in other respects P» 
fitting perfectly together, are even on the faces of the 
junction now coated with a black crust, showing that one 
disruption took place when the meteorite had a high velo- 
city; two other fragments found some miles apart fitted 
perfectly, and were neither of them incrnsted at the surface 
of fracture, thus indicating another disruption at a time 
when the velocity of the meteorite had been ao far reduced 
that the material of the new faces was not melted through 
L the generation of heat. Sometimes, as in the case of the 

^^B meteorite of Orgueil, the fragments reach the ground before 
^^^1 the detonation is heard, proving that the fracture has taken 
^^^P place at a part of the courss where the velocity of the 
^^^ meteorite was considerably greater than that of the sound- 

vibrationa (llOU feet a second), 
tba (onniiB 24. After the detonation are generally heard sounds which 
^^loud" ^^^^ ^^^" variously likened to the flapping of the wings of 
■Tuonans, wild gcese, the bellowing of oxen, Turkish music, the roar- 
ing of a fire in a chimney, the noise of a carriage on the 
^^H pavement, and the tearing of calico : these sounds are pro- 
^^b bahly due to the whirling of the fragments thtough the air 
^^^P in the neighbourhood of the observers, 

25. As to the ii>w?s of elementary ma,itet\ of which 

^ meteorites are composed, about one-third, and those the 

n most common, of the elements at present recognised as 

*^ constituents of the earth's crust have been met with : no 

new elementary body has been discovered. 

* The Fall of Bulsura : by Prof. Maakelvne. Pliil. Mag. 18C3, vul. 25, 
p. 50. 

t Die chemisclie Natur der Meteoritea: von C. Ramniekberg. Berlini 
lb70-9. 

Miit^oritea : iNic S, Mtimicr. rnris. 1881. 
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'0 The chemical elements of meteorites. 

The moat frequent or plentiful in their 



Iron 

Nickel 
Phosphorua 
Sulphur 
Carboa 



Oxyger 



Magneaium 
Calcium 
Aluminium : 



while, lesB frequently or in amaller quantities, are found : 



Hydrogen 

Nitrogen 

Chlorine 

Lithium 

Sodium 



Strontium 
Titanium 



Chromium 

Manganese 

Cobalt 

Araenic 

Antimony 

Tin 

Copper. 



26. In addition to the above the exiatenee of tracea of 
Beveral other elementa haa been announced, but the accuracy 
of their determination ia not beyond doubt : lead ie un- 
doubtedly present in the Tarapaca iron, but was probably 
artificially introduced. 

27. All the elementa are present in the combined state ; 
the iron occurring chiefly as an alloy with nickel, and 
the phosphorua almost always combined with both nickel 
and iron. Some of them are found also in their elementary 
condition ; hydrogen and nitrogen, aa occluded gases, and 
carbon both aa indistinctly crystallised diamond and as 
graphitic carbon, the latter being generally amorphous, but 
occasionally ia cubic cryatals as cliftonite ; free aulphur has 
been obaerved in one of the carbonaceous meteoritea, hut 
may have been separated from the unstable sulphidea since 
the entry into our atmosphere. 

28. Of the constituents of meteorites, the following are 
by many mineralogists regarded as being at present 
unrepresented among the terrestrial minerals : — 

Cliftonite, a cubic form of graphitic carbon, 
Various alloys of nichel aud iron, 
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Sehreibersite, phoapliide of iron and nickel, 

Troilite, proto-sulphide of iron, 

Oldhamite, sulphide of calcium, 

Osbomite, oiy-aulphide of calcimn and titanium or 

zirconinm, 
BdvhrSelife, sulphide of iron and chromium, 
Lawreiidie, protochloride of iron, 
Cohenite, a carbide of iron and nickel, 
Asmanile, a species of silica, 

Maskelynite, a singly refracting mineral with the com- 
position of labradorite. 
Of the above, troilite is perhaps identical with some 
varieties of terrestrial pyrrhotite : aamanite, the form of 
. eilica obtained in 1867 by Maskelyne from the Breitenbach 
meteorite, was announced by him in 18fi9 to be optically 
biaial, and thus to belong to a crystalline system different 
from the hexagonal to which both tridymite, then just 
annonneed by Vom Eath, and quartz had been assigned. 
Later investigations of tridymite have shown that its optical 
characters and crystalline form are inconsistent with the 
hexagonal system of crystallisation, and it is not impossible 
that asmanite and tridymite may be identical. It has been 
found that tridymite becomes optically uniaxal at a moderate 
temperature, and its general characters appear to be essen- 
tially identical with those of asmanite. 

29. Other compounds are present, corresponding to the P""* **- 
following terrestrial minerals : — 
Olivine, 

Enstatite and broDzite, 
Diopside and augite, 
Anorthite and labradorite, 
Magnetite and chromite. 
Pyrites, 
Pyrrhotite, 
Breuunerite. 

Further, from one of the LancS stones, chloride of sodium 
and from the carbonaceous meteorites, sulphates of sodium, 
calcium, and magnesium have been extracted by means of 
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water; carbonic oside, carbonic acid and marsh gas have 
been i'onnd as occluded gaaes. 

In addition to the above, there are several componnda or 
mixtures ol' which the nature is not satisfactorily ascertained, 
'y 30. Qnartz, the most common of terrestrial minerals, is 
absent from the stony meteorites; but in the undissolved 
residue of the Toluca iron microscopic crystals have been 
found, some of which have important characters identical 
with those of quartz, while others resemble zircon. As 
mentioned above, free silica is fotind in the Breitenbach 
meteorite as asmanite. 

31. As to the covdiiion&' under which such compounds ' 
can have been formed, we may assert that they must have 
*= been very different from those which at present obtain near 
. the earth's surface : in fact, it is difficult to imagine that the 
metallic nickel iron and the unstable sulphides can either 
have been formed, or have remained undecomposed, under 
circumstances in which water and atmospheric air have 
played any prominent part. 8till, what little we do know 
of the inner part of onr globe does not shut out the pos- 
sibility of the existence of similar compound and elementary 
bodies at great depths below the surface. Danbree,t after 
experiment, inclines to the belief that the iron is dne, in 
many cases at least, to reduction from an olivine rich in 
diferrons silicates, and this view acquires some additional 
probability from the presence of the gases hydrogen and 
carbonic oxide in several meteoric irons : the existence, how- 
ever, of such siderolites as that of Erasnojarak, which is rich 
both in metallic iron and in silicate of iron and magnesium 
(olivine), and yet presents no traces of the intermediate 
silicate of magnesium (enstatite), offers a weighty objection 
to the general application of this view. 



32, Meteorites may be conveniently arranged in three 

classes, which pass more or less gradually into each other : 

the first includes all those which consist mainly of iron, 

and have, therefore, been called by Maskelyne aero-siderites 

: 1iy Prof, llaakelyae. BatuTt, ISTfi, 
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\a^, air, and sideros, iron), or more shortly, Siderites ; Jha 
3ond is formed by those which are composed chiefty of iron 
id atone, both in large proportion, and are called aero- 

liderolites, or, shortly, Sideroliies ; while those of the third 

claas, being almost wholly of stone, are called Aerolites {aer, 

air, and lithos, stone). 

33, In the Siderites the iron generally varies from 80 to 
■95 per cent,, and the nickel from 6 to 10 per cent, ; in the 

mta Catharina siderite (of which the meteoric origin ia 
jmewhat doubtful) 34, and in that of Oktibbeha County 
JO per cent, of nickel have been found : the niokel is alloyed 
rith the iron, and several of the alloys have been dis- 
ingniahed by special names. Owing to the presence of the 
ickel, meteoric iron ia often so white on a fractured surface 
for silver by its finder ; it is also less 
lliable to rust than ordinary iron is. Troilite is frequently 
jresent in veins or large nodules, sometimes surrounded by 
fgraphite ; schreibersite is almost always found, and occasion- 
lly also danbreetite. 

Further, the researches of various chemists have proved 
the presence of the gases hydrogen, nitrogen, marsh gas, 
and the carbonic oxides, occluded in the iron ; Dr. Walter 
Flight has shown that the gases occluded in the Eowton 
fir on would, under normal temperature and pressure, 
liiSYQ a volume upwards of six times that of the meteorite 
itself. 

34. The want of homogeneity and the atrncture of Pane 4i 



•oduced meteoric iron are beautifally shown by the figures generally 

P called into existence when a polished surface is exposed to 
ibe action of acids or bromine ; they are due to the in- 
equality of the action on the various constituents, and the 
layers are composed chiefly of kamacite and of tEenite, alloys 
of nickel and iron. In the Agram iron, investigated by 
I Widmanstatten in 180S, the layers are parallel to the faces 

of the regular octahedron; suck figures are well ehowa 
by the exhibited slice of the Toluoa iron ; different degrees of 
distinctness of such " Widmanstatten" figures are illustrated 

specimens of Seneca Kiver, Zacatecas, Charcas, Burlington, Pans il. 
fewell Hill, Lagrange, Victoria West, Nelson County, and 
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fS^e-Laegen. The Braunan iron has cleavagea parallel to the 
faces of a cuhe, and on etching yields linear furrows which 
were found (1848) by Neumann to have directions such as 
would result from twinning about an octahedral face; as 
illustrations of the " Neumann " figures, etched specimens of P«" 
Braunaa and Salt River are exhibited. The large Tuenman 
specimen, mounted on a separate pedestal, furnishes a good 
example of the leas distinct, and more or less damascene, 
appearance presented by the etched surface of some meteoric 
irons. 
Few 35. The Siderites actually observed to fall teach only 

ha^s'l^fn *^^ small number of eight; they are, Agram, Charlotte, 
■aen to fall. Braunau, Victoria West, NedagoUa, Eowton, Mazapil and 
^^B Cabin Creek. The remaining specimens in collections of 

^^h Siderites are presumed to be of meteoric origin, as suggested 

^^H in Art. 7, by reason of the peculiarity of their appearance 

^^^ and chemical composition, and of the locality in which they 

have been found. 
Tha iron 36. The difBculty of distinguishing an iron of terrestrial 
ChHftk^ie ^^^"^ '^^^ '^^ meteoric origin has been lately rendered very 
probably evident by the controversy as to the origin of the large 
Urre»trifli D^^BBes of iron. Containing one or two per cent, of nickel, and 
origin, weighing 9,000, 20,000, and 50,000 lbs. respectively, found 
I in 1870 by Baron Nordenakiold on the beach at Ovifak, 

Disko Island, Western Greenland. 

A careful examination of the rocks of the neighbourhood 
shows that the basalt contains nickeliferous iron dis- 
seminated through it, and that the large maasea of iron, 
at first thought to be meteoritea, are very probably of 
terrestrial origin, and hare been left exposed upon the sea- 
shore, through the weathering of the rock which originally 
enclosed them. Paj:t of a mass extracted from the rock by 
Professor Nordenskiold, and presented by him to the Museum, 
is shown on a table in the Pavilion. Malleable metallic 
nodules extracted from the rock itself were found to contain 
as much as 6*5 per cent, of nickel, in IStfO Steenatrup" 
found ferriferous basalt in situ in three different parts of the 
island. At Aaauk (Aauk) the enclosed balls of iron reach a 
• Minoralogical Magazine. London, 1884, \'oL 6, p. 1. 
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^^H diameter of nearly three quarters of an inch. Some assert 
^^H that the basalt aod the nick el- iron have been expelled 
^^H together from great depths below the earth's surface, while 
^^F others consider that the nickel-iron is due to the reduction 
i of the basalt by its passage through the beda of lignite and 

other vegetable matter found in the vicinity. 
Other 37. "With the Ovifak iron in the case are shown other Paua *» 

iireatrini apecimeos of iron which have been brought by various ex- 
plorers from Western Greenland, and were formerly thought 
to have had a meteoric origin. The discovery of ferriferous 
basalt, not only in situ, in several places, but also deposited in & 
Greenlander's grave (1S79) along with knives {similar to those 
brought home by Koss) and the usual atone toola, renders it 
clear that the Esquimaux were not dependent on meteorites 
for their metallic iron, as had long been supposed. 

Mr. Skey announced in 1885 the discovery of terrestrial 
nickel-iron in New Zealand. Grains of the alloy (Awaruite), 
containiog as much as 67'6 per cent, of nickel, are found in 
the sand of the rivers flowing from a range of mountains 
composed of olivine- en statite rocks, in places altered to 
serpentine : similar particles have been found in the serpen- 
tine itself. Similarly, in the sand of the stream Elvo, neat 
Biella, in Piedmont, grains of nickel-iron containing 75 per 
cent, of nickel have been found : and in the placer gravel of 
a stream in Josephine and Jackson Counties, Oregon, U.S.A., 
large quantities of waterworn pebbles, vrhich enclose an alloy 
(Josephinite) of nickel and iron containing 72 per cent, of 
the former metal, have been met with. Professor Andrews 
many years ago established the presence of minute particles 
of metallic iron in some basalts ; Dr. Saner has lately found 
a single nodule of malleable iron of the size of a walnut in 
the basalt of Aacherhiibel, in Saxony, and Dr. Johnston-Lavia 
LS announced the find of an enclosure of metallic iron in a 
tncitic lava of Monte Somma ; Dr. Hoffmann has noted 
the occurrence of minute spherules of brittle iron both in 
perthite and qiiartzite in Ontario, 
lertimr 3Q_ q;]^g stony part of the siderolites and aerolites is 

almost entirely crystalline, and in most cases presents a 

peculiar "chondritic" or granular structure, the loosely 
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coherent grains being composed of minerala similar to 
those which enclose them, and containing in most cases 
minnte particles of iron and troilite disseminated throngh 
them ; glaes-inclnsions are found to be present. The minerala 
mentioned above as occurring in meteorites are such as are 
very characteristic of the more basic terrestrial rocks, such 
as dunite, Iherzolite and basalt, which have been expelled 
from considerable depths below the earth's surface. 

39. Several attempts to classify aerolites according to 
their mineralogical constitution have been made, but it 
cannot be said that any of tbem is very satisfactory ; seeing 
that even in the same stone there may be much difference 
in its parts, a perfect classifioatiou on such a basis is scarcely 
to be hoped for. 

; About eleven out of every twelve of the stony meteorites 
belong to a division to which Kose * has given the name of 
Chondritie (ckondros, a grain) ; they present a very fine- 
grained but crystalline matrix or paste, consisting of olivine 
and enstatite or bronzite, with more or less nickel-iron, 
troilite, chromite, augite and anorcnic felspar; through this 
paste are disseminated round cbondrules of various sizes 
and with the same mineral composition as the matrix; in 
some cases the chondrulea consist wholly or in great part of 
glaas.f In mineral composition they approximate more or 
leas to terrestrial Iherzolites. Of this division Knyahinya, i 
Pegu, Muddoor, Seres, Judesegeri, Khiragurh, Utrecht, and 
Nellore (pane 4p) afford good illustrations. 

Some meteorites belonging to this division are remarkable 
as containing carbon in combination with hydrogen and 
oxygen. Of these the Alais and Cold Bokkeveldt meteorites I 
are good examples : the former is combustible and has a 
bituminous smell; it contains also sulphates of magnesium, 
calcium, sodium and potassium, which can be dissolved out 
with water. 

40. The remaining aerolites are not chondritie, and they i 
^ contain little or no nickel-iron; of these we may specially 

mention for their mineral composition the following :— 

• Beschreibung und Eintheilung der Mctooritea. Berlin, 18fi4. 
t Die mikroskojiiaclie Beachaffonbeit der Meteoriton ; von G. Tcthw- 
mok. Htuttgart, 1663-5, 



Mineral composttton of the aerolites. 

Juvinas, and Stannern, consisting esaentially of anorthite 
and angjte. 

Petershurg, consisting of anortliite, angite and oBvine, 
'with a little chromite and nickel-iron : both Juvinas and 
Petersburg may be compared to terrestrial basalt, 

Sherghotty, consisting chiefly of angite and maskelynite. 

Angra dos Beta, consisting almost wholly of angite; 
olivine is present in small proportion. 

Bustee, of diopaide, enstatite and anorthic felspar, with 
some nickel-iron, oldhamite and osbornite. 

Bishopville, of enstatite and anorthic felspar, with oc- 
casional angite, nickel-iron, troilite and chromite. 

Boda, of olivine and bronzite. 

Ghassigny, consisting of olivine vrith enclosed chromite, 
and analogous in composition to a terrestrial dunite. 
I 41. The importance of the examination and classification 
jj of meteorites, with a view to a possible recognition of 
periodicity of fall of specimens presenting the same cha- 
racters, need only be mentioned to be appreciated : such a 
determination is, however, rendered very difficult by the 
close similarity of structure and composition presented by 
the great majority of the aerolites of the large chondritic 
division. 

42. Attention has been already directed to the fact that 
J although many meteoric irons, some of them like that of 
■« Cranbourne weighing several tons, have been found at Saparai^ 
]_ various parts of the earth's surface, very few of them have 
been actually observed to fall : in the case of the stony 
meteorites just the opposite holds good, for they are never 
very large, and few are known which have not an authen- 
ticated date of full. This may be due to the fact that a 
meteoric stone is less easily distinguished than is a meteoric 
iron from ordinary terrestrial bodies, and will thus in most 
eases remain unnoticed unless its fall is actually observed; 
while, further, a quick decomposition and disintegration 
must set in on esposnre to atmospheric influences. The 
amaller size of the meteoric stones may be due to the 
greater ease with which they break np on the sudden 
increase of temperature of their outer euiface, consequent 
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on their entry into the earth's atmoaphere. The largest 
meteoric stone known is one of those which fell at 
Knyahinya, Hungary, in 1866 : it weighs 647 lbs. and 
is preserved in the Vienna Museum. 

43. If we now examine minutely the strneturG of the 
\ meteoric stones, it will be seen that almost all of them 
appear to be made up chiefly of irregular angular frag- 
ments, and that Bome of them bear a close reBemblance to 
Tolcanic tuffs. In the large group of chondritic aerolites, 
ohondrules or spherules, some of which can only be seen 
nader the microscope while others reach the size of a 
cherry, are embedded in a matrix, apparently made np of 
minute splinters such as might result from the fracture of 
the chondrules themselves. In fact, until recently, it was 
thought by some " that the chondrules owe their form, not 
to crystallisation, but to friction, and that the matrix was 
actually produced by the wearing down of the chondrules 
through collision with each other either as oscillating com- 
ponents of a comet or during repeated ejection from a 
volcanic vent of some small celestial body. Chondrules 
have been observed, however, presenting forma and crystal- 
line surfaces incompatible with anch a mode of formation, 
and others have been described which exhibit features 
resulting from mutual interference during their growth. 

The crystallisation of the chondrules is independent of 
their form, and must have started, not at the centre, but at 
Tariona places on their surfaces ; Sorby f argues that some 
at least of the chondrules muat once have fallen aa drops of 
fiery rain, and have assumed their ahape in an atmoaphere 
heated to nearly their own temperature. The chondritic 
Btructare is different from anything which has been ob- 
Berved in terrestrial rocks, and the chondrules are distinct 
in character from those observed in perlite and obsidian. 
After a minnte atndy of the classical collection at Vienna, 
Brezina^ lends his weighty support to the theory that the 
Btiuctnral features of meteorites are the result of a hurried 

• Pogg. Ann. 1858, vol. 105, p. 438 : Phil. Mag. 1876, aer. 5, vol. 1, 
p, 49T. 

t On tha atnioture BEil origin of meteorites. .Wofure, 1877, vol. 15, p, 495. 

t Die MbteoiitenEsmmiuDg d.k.k.miu.Hofkabinetea in VVien. 18b5, p. Vi 
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crystallisation : and Wadsworth * accepts the same inter- 
pretation. 

44. Since the time of their consolidation some meteoric P"* 
stones, as Tadjera, appear to have been heated throughoat 

> their mass to a high temperature : and in the case of Orvinio, 
^ Chantonuay, Juvinas and Weston, fragments are cemented 
1 together with a material having the same composition as 
the fragments themselves, thus giving rise to a structure 
resembling that of a volcanic breccia. Others seem to have 
experienced a chemical change, for some of the chondrules in 
Knyahinya and in Mezo-Madoras, when examined with the 
microscope, are found to be surrounded by spherical and 
concentric aggregations of minute particles of nickel-iron, 
perhaps due to the reducing action of hydrogen at a high tem- 
perature. Others, as Chateau- Ren ard, Pultuek, and Alessan- 
dria, present what in terrestrial rocks would probably be called 
faults : in some cases the fissures are seen to have been filled 
with a fused material after the chondrules have been broken 
and one side of the fissure has glided along the other. These 
peculiarities of structure suggest that the small body which 
reaches the earth is only a minute fragment of a much 
larger mass. 

45. The idea that meteorites arrive at our own atmosphere, 
■ not as fragments of rock, but as mere clouds of gas or dust, 
^ has been recently revived by Brezina. According to this 
;? hypothesis, the air, instead of dispersing the entering cloud, 

acts in the contrary way, and in a few seconds of time presses 
the particles together to form solid bodies. This idea ia 
open to various objections, and in any case one can scarcely 
nuderstand how large masses of iron, presenting a wonderful 
regularity of crystalline structure, can have been the result 
of BO hurried a process : and if we once grant that the irons 
enter the atmosphere as solid bodies, it is difficult to belieye 
that the same is not the case with the stones. 



46. From the ahove it will be evident that the old theories 
„,? that meteorites are ordinary stones struck by lightning, or 
carried to the sky by a whirlwind, or are concretions in the 
" Liihological Studies. Cambridge, U.S.A. 188i, p. HO. 
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atmosphere, or are due to the condensation of a cloud coming 
from Bome volcano, or have been shot recently from terres- 
trial volcanoes, are inconsistent with later obeervation, and 
that the bodies reach our atmosphere from outer space. 
From what part or parts of space do they come ? Their 
general similarity of structure and chemical compoaition, 
and more especially the presence of nickeliferous iron in 
almost every one, suggest that most, if not all of them, have 
bad a common source, and that they are chips of a single 
celestial body. 

47. Sorby holds that they are probably ejected from the 
sun itself, though this is not easily to be reconciled with 
the fact that some of them are easily combustible. Others, 
among whom we may mention Laplace, have suggested that 
they come from volcanoes of the moon which are now active, 
but the suggestion, although mathematically sound, has no 
physical basis, for so far as one can discover, active volcanoes 
do not there exist : and Sir Robert Ball" has virtually ex- 
cluded the lunar volcanoes which were active in times now 
long past, by pointing out that if a projectile from the moon 
once misses the earth, its chance of ever reaching the earth 
is too small to be worthy of mention. It has further been 
shown that, although the explosive force necessary to carry 
a projectile so far from one of the smaller planets that it 
will not return, is not very large, yet the initial velocity 
requisite to carry the body as far as the earth's orbit is so 
considerable, and the chance of hitting the earth so slight, 
that a more probable hypothesis is, to say the least, desirable. 
If these bodies have been shot from volcanoes of any planet, 
Sir Robert Ball is himself inclined, upon mechanical grounds 
alone, to believe that the projection was from our own in by- 
gone ages; for as such projectiles, having once got away from 
the earth, would take up paths round the sun which would 
intersect the earth's orbit, every one of them would have a 
chance of some time or other meeting with the earth again 
at the point of intersection, and of appearing as a meteorite. 
The size and initial velocity requisite for the escape of a 
projectile through a lofty atmosphere would be enormous : 

* Speculations on the source of Meteorites. A'afure, 18T9, vol. 19. p. 493. 
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eren then the difficnlty vonld Btill remain that meteorites 
generally, in their strnctnre and material, differ from aDy- 
thing known to have been ejected from existing terrestrial 
volcanoes. 

Nor is it probable that they are portions of a lost satellite 
of the earth, or are dae to a collision of two planets, for in 
each of these cases we should aspect to have received some 
of the larger fragments which must at the same time have 
been produced. 

Much light is thrown on the history of meteorites by the 
discovery of a relationship with shooting stars and comets. 
; 48. The meteorite-yielding fireball, referred to in Art. 17, 
' is not the only luminous meteor, apart from lightning, with 
which we are acquainted. On a clear dark night any one 
can see a star shoot now and then across the firmament : it 
is estimated that on the average as many as fourteen are 
visible to a single observer every hour. Are the shooHng, or, 
BS they are often caWei, falling stars products of our own 
atmosphere, or do they, like the meteorites, come from outer 
space ? In 1794 Chladni, in the memoir already referred to, 
gave reasons for believing that a meteoritio fireball and a 
shooting star are only varieties of one phenomenon. 

49. But long after the cosmic origin of meteorites had 
' been generally acknowledged, the atmospheric origin of the 
shooting stars was still asserted, and it was not till the 
wondrous star-shower of 12-13th November, 1833," that the 
cosmic origin of any of the shooting stars was finally esta- 
blished. Daring that night upwards of 200,000 shooting 
stars, according to a rough estimate, were seen from a single 
place J and the remarkable observation was made at various 
localities, widely distributed over North America, that the 
apparent paths of the shooting stars in the sky, when pro- 
longed backwards, all passed through a point in the con- 
Btellation Leo : this point of radiation appeared to rotate 
with the heavens daring the eight hours for which the 
Bhower was visible. 

Hence it was manifest that the star-shower was indepen- 
dent of the earth's rotation and must therefore have come 
' Olmsted. American Jour. Sc, 1831, anr, 1, vol, 25, r. 3ti3. 
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from outer space ; that the radiation of the paths was only 
apparent and due to perspective ; and that, relatively to an 
observer, the flights of all the shooting stars were really 
parallel to the direction of the apparent radiant point. 

On the same date in the three following years the shower 
was repeated though on a less grand scale, and the constancy 
of the radiant point was confirmed : similar small showers 
had been seen also in 1831 and 1832 before the radiation 
had been noticed. Though in the years immediately before 
and after 1831-6 no remarkable display of November meteors 
took place, it was remembered that a similar shower had 
been chronicled by Humboldt and by EUicott, as observed 
by them on 12th November, 1799; and a study of ancient 
records revealed the fact that a grand star-shower had 
attracted general attention at intervals of 33 years ever 
since A.D. 902, though the date had steadily advanced during 
that long period from the middle of October to the middle of 
November. The only sufficient explanation of the observed 
facts is that a swarm of isolated small bodies, solid and 
non-luminous — meteorites in fact— is moving in an orbit 
round the snn ; the orbit intersects that of the earth, and 
the earth meets the swarm at the place of intersection. 
The swarm can be only a few hundred thousand miles thick, 
for the earth, travelling through space at the rate of 66,000 
miles an hour, passes through the densest part in 2 or 3 
hours, and through the whole in 10 to 15 hours ; its length, 
however, must be enormous, amounting to hundreds of 
millions of miles, for although the meteorites move with 
a velocity comparable with that of the earth, the swarm takes 
5 or 6 years to pass the place of intersection with the earth's 
orbit, thus causing star -showers, more or less dense, during 
that number of years. The isolated bodies or meteorites 
become luminous, as already explained in Art. 17, owing to 
their entry into the earth's atmosphere. 

Schiaparelli has shown that the unequal attraction of the 
sun for the individuals of a swarm of meteorites moving 
round it would scatter them along the orbit, and in the 
course of time produce a more or less complete ring ; if this 
intersects the earth's otbit an annual star-showei must ensue. 
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50. A small annual star-shower occars, in fact, on lO-llth 
' August,* and has been obaerved since a.d, 830 : it radiates 

from a point in the constellation Perseus. Sehiaparelli 
calenlated in 1866 the orbit and motion of the meteorites pro- 
ducing it, and was surprised to find that the numbers corre- 
sponded exactly with those calculated for one of the recently 
observed comets ; in other words, a comet was moving in 
the path of the meteorites, and at exactly the same speed. 
At the same time Sehiaparelli gave numbers defining the 
motions of the meteorites which would cause the periodic 
November star -showers. 

51. Immediately afterwards, when the numbers calcu- 
lated by Oppolzer for the orbit of the comet discovered by 

Tempel were pabliabed, it was seen that they wore really 
identical with those already calculated by Sehiaparelli ior 
the orbit of the meteorites of the November star-shower, 
and that here again a comet and a swarm of meteorites were 
moying in exactly the same path at exactly the same rate. 

Almost immediately afterwards it was shown that the 
radiant points of the small star-showers of April 20-21st 
and November 27-28th both correspond to the orbits of 
known comets. 

It was evident that these could not he accidental 
coincidences, and that comets and their attendant swarms 
of meteorites are closely related to each other. 

52. An intimate connection between, if not complete 
identity of, meteorites, shooting stars, and comets, had in- 
deed long been suspected. Astronomers were convinced 
that comets, though occasionally of enormous size, are always 
of extremely small mass, since they pass by the earth and 
other planets without sensible disturbance of their motions ; 
the comet of 1770 passed through the system of Jupiter's 
satellites without any perceptible action upon them: it 
has been calculated that the mass of a small comet may be 
about eight pounds. Again, the light of a comet, like that 
of a cloud or planet, was seen to be partially polarised : hence 
part, at least, must he reflected sunlight, for the plane of 
polarisation passes through the sun's place. Further, stars 

• Report Brit. .\s6O0., 1868, p. 3B4. 
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of very small magnitude have been seen not only tLrongh 
the tail, hut even through the nucleus, of a comet without 
any apparent alteration of position by refraction : hence it 
was inferred that a comet ia not a continuous mass, but 
consists of particles so far distant from each other that a 
ray of light may pass through the comet without meeting 
a single one of them. Such a constitution likewise accounts 
for the absence of phases of the reflected light : for although 
only half of each particle will be directly illuminated by the 
sun, the remaining half will receive light irregularly reflected 
from the particles more distant from the sun. 

Among others, Chladni in 1817 had referred to the great 
similarity in the motions of comets and meteorites : Olmsted, 
in 1834, had calculated the orbit of a comet which would 
cause the November star-shower ; his results were wrong 
owing to the assumption that the shower was annual : 
Cappocci, in 1842, gave reasons for believing that a meteorite 
is a small comet : Keichenbach, in 1858, in a moat elaborate 
paper," sought to prove that a comet is a swarm of 
meteorites ; that each chonirule of a meteorite had once 
been an individual of a cometary swarm, and owes its rounded 
shape to frequent collision with its fellows ; that the rest 
of the stone consists of the broken splinters thus prodnced ; 
and that the breeciated aspect of many meteorites is due to 
collisions in the denser part or nucleus of a comet. As 
already pointed out in Art. 43, later modes of inyestigation 
have led petrologists to reject this explanation of the 
rotundity of the chondrules. 
•^ 53. In addition to the few radiant points which correspond 
to swarms moving in orbits identical with those of known 
comets, there are numerous radiant points which have not 
yet been recognised as related to existing comets, and may 
possibly be due to swarms produced by the dispersal of 
comets along their orbits; but there are others of which 
there is yet no satisfactory explanation. A cometary swarm 
ia thin, and is passed through in a few hours ; the stars are 
only seen to radiate from the corresponding point of the sky 
for the same short time : hut there are other radiant points 
• l'o2E, Ann., 1858, vol. 105, \\ 438. 
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which have a duration of several months, and this is tha 
case notwithstanding the constantly changing direction of 
the earth's motion in space,* Since the poaition of the 
radiant point in the sky as seen hy a terrestrial ohserver 
depends not only on the direction in which the swarm ia 
moving, hut also on the velocity and direction of motion of 
the ohaerver through space, it is easily seen that a radiant 
point having a fixed position during some months corresponds 
to something q^uite distinct from a cometary swarm. 

54. The history of Biela's comet f is of great interest as 
throwing light on the relationship of comets and swarms of 
meteorites. Though already observed in 1772 and in 1806, 
this comet was not recognised as periodic till it was seen 
by Biela in 1826, when its orbit was determined. On its 
returns in 1832 and 1845 it was found in its calculated 
positions, but in the latter year was seen to he double, a 
email comet being visible beside a larger one. Vast changes 
took place daring the time the companions were visible. 
The smaller one grew both in size and brightness, each 
threw out a tail, the smaller threw out a second tail, after- 
' wards the larger showed two nuclei and two tails, then the 
smaller became the brighter of the two companions; next 
three tails were shown by the primary, and three cometary 
fragments were visible round its nucleus. On the nest 
return, in 1852, the two comets were farther apart, one 
being more than a million miles ahead of the other. The 
nest favourable return was to be in 18G6, and the orbit was 
now BO well known that the positions of the two companions 
could be calonlated beforehand with great precision ; owing 
to the changes which had been visibly taking place, the 
arrival of the comets was looked forward to with great 
interest by astronomers. Neither in 1866, nor on the next 
occasion in 1872, were they to be seen in their calculated 
positions, and a careful examination of the whole sky failed 
to lead to their discovery. 

The connexion between several comets and meteoritio 
Bwarms having in the meantime been established, it was 
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r 

^^V now BurmiBiad that Bicla's comet might have been scattered 

^^^ along part of ita path, and that eome evidence of the dia- 

r persal might perhapa be obtained on the next occasion, 

L November 27th, 1872, of the passage of the earth acrosa 

^^H the comet's orbit. In fact the star-shower of that date, with 

^^H a radiant-point corresponding to the orbit of Biela's comet, 

^^V was observed to be much more dense than usual, the stars 

^^ shooting across the sky at the rate of a thousand an hour 

for several hours. 

PsHngeof g5_ Klinkerfues, a German astronomer, was struck with 

through b the idea that if this star-shower were really due to the 

comet, passage of the earth through a moving swarm of meteorites, 

!the latter might possibly be visible aa it departed from our 
neighbourhood. The swarm having come from a radiant 
point in the northern sky, after passing the earth would 
need to be sought near the opposite point in the southern 
sky ; he telegraphed, therefore, to the Madras observatory, 
asking Pogaon, the astronomer, to search for the swarm in 
the direction opposite to the radiant point. The search was 
Buccessful; on two mornings a small comet was distinctly 
seen, and on the second morning it showed a tail with an 
apparent length equal to one-foorth the apparent diameter of 
the moon. Bad weather came on, and the comet got away 
without being again seen. The two Madras observations 
agree with a motion in the orbit of Biela's comet, and show 
that the earth had paased escentrically through the small 
comet seen by Pogson. This small comet was probably a 
third fragment of Biela's, for 'it waa 200 million miles 
behind the calculated position of the first two. From this 
observation it ia inferred that a swarm of meteorites, though 
only manifesting itself by a star-shower when passing 
through the earth's atmosphere, at some distance from us 
may be visible as a comet by reflected sunlight, 
met '■t* ^^" ■^ dense star-shower* recnrred on the same date, 
during a 27th of November, in 1885, the principal part being 
■hower °^^^ '"^ ®^^ hours. The hourly number visible at one 
place at the time of greatest density was estimated at 
75,000. In the densest part of the stream, the average 
■ Sewion. Americiiu Juur. Sc, ItfSG, scr. 3, vol. 31, p. 409. 
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distance of the indiridaala from each other was about 
twenty miles. 

During this star-ahower a piece of iron weighing about 8 Iba. 
was sees to fail at Mazapil in Mexico : * in external characters 
and chemical ccmposition it is similar to the other meteoric 
irons : the simultaneity was probably accidental. 

n 57. It may be asked why, if star-showers are caused by 
the entry of solid bodies into our atmosphere from without, 
there is only one authentic instance of a solid being actually 
seen to fall and being picked up during such a shower. It 
being absolutely beyond qaestion that star-abowera do come 
from outer space, we can only seek an explanation in the 
size or speed of the entering individuals, or in the nature of 
their material. A sufficient reason is to be found in the 
small size of the indinduals ; for the meteorites which 
actually reach the ground rarely weigh more than a few 
pounds, and are often quite minute ; a small diminution of 
the original individual would thus ensure its complete des- 
truction before the planetary velocity was exhausted : that 
the individuals of a swarm are extremely minute follows from 
the fact that the total mass of the biggest swarm is small, 
while the number of the individuals seems almost infinite. 

d 58. Between the small silent shooting star visible only in 
the telescope and the large detonating meteorite- yielding 
fireball there is every gradation ; during the star-showers 

I' themselves many fireballs of great size and brilliancy are 
seen, while the smaller individuals appear in no way different 
from the solitary shooting star. The luminona meteors, 
large and small, are in the upper atmosphere, few higher 
than 100 miles, few lower than 30 miles from the earth's 
surface ; they all have velocities of the same order of magni- 
tude, comparable with that o£ the earth in its orbit ; in each 
there mast he a solid body, as is proved by the long path in 
the sky, attendant gas or vapour would be immediately blown 
away or burnt ; large and small present similar varieties of 
colour, and leave similar luminous trains ; examination with 
the spectroscope teaches us that the light of the meteors 
is Euch as would result from the ignition of such meteorites 
• JJWden. AmericaD Jour. Sc., 1887, scr. 3 vul. 33, p. 2^3. 
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fm hare actually reached the ground. The freijnent absence 

of detonation may likewise be duo in many cttsea to the small 
flizo of the entering meteorite. 
' B9, That part of the light of a comet is reflected sunlight 
' is confirmed by examination with the spectroscope, in which 
instrument is seen a feeble continuons spectrum crossed by 
dark liuoa, identical with those afforded by the direct light 
of the flun. But a comet is also more or less self-luminous, 
for in addition to the continuous spectrum, there are bright 
flutiiigs and bright lines to which much attention has been 
givtiu. Tlio three ordinary bright flutings were found by 
Kuj^giua in 1808 to be identical with the spectrum obtained 
wlion uti etectrio spark is passed through olefiant gas, and 
tUoy nru now recognised as due to carbon. 

60. Thu discovery made by Schiaparelli proves, as already 
"' jioiiitod out, that there is a relationship between comets and 
iiietooritio Hwarms; Schiaparelli himself held the view that 
a uoiuet and its attendant swarms are merely of identical 
oi'i((iii. In ISOO • Tait discussed, from a purely dynamical 
iioiiit of view, the question as to whether the swarm of 
uirleoritiiB attending a comet may not really he part of the 
Oiuaol itHflf; Lfi shewed that many cometary characters 
wrn be umohaiiicftlly explained on the assumption that 
pomets aro roully swarms of small meteorites, and pointed out 
ihiit tlitt Hidf-luniinusity may be produced by the heating of 
the individuals tlirough collision with each other. 
• 61. I'lulii'Ka esactly identical with those seen in the 
%peottuui of » comet were obtained by Wright in 1875 1 on 
'■ hlluwiug the electrio glow to pass through a heated tube, 
iu which, alter the introduction of fragments of the Iowa 
meteorite, the gaiteons density had been reduced by an air- 
pump. The bright linos, too, in the spectrnm of a comet, 
oven whtiu nearest to the sun, are found by Lockyer to be 
identical with those yielded when the electric glow is passed 
over ordinary motcoi'itea at comparatively low temperatures ; 
and further, llie cliauges in these lines as the comet ap- 
pruaobes and rocedes from the sun are exactly those which 
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^^^r take place on variattoQ of the temperature of the meteorites 

^^^ enclosed in the glow-tubes. 

t^A mmet is g2. From these facta it is inferred that a. comet ie in 

Ptes. eyery instance a swarm of isolated meteorites, at a not very 
high temperature, shining partly by reflected sanlight and 
partly by the electric glowing of the gases evolved owing 
to the action of the sun's heat on the meteorites : further, 
some of the heat may be due to the clashing together of 
the meteorites, the grouping of which becomes more and 
more condensed as the swarm approaches the sun. 

The gases driven from the meteorites would he quite 
sufficient in qnantity to form the tail of the comet : as 

k pointed out by Wright, a meteorite like that which fell at 
Cold Eokkeveldt would furnish 30 cubic miles of gas 
measured at the pressure of our own atmosphere, and in space 
itself this gas would expand to enormous dimensions owing 
to the small mass and attraction of the meteoritic swarm. 
We are still uncertain, however, as regards the actual 
physical condition of the matter composing the tail of a 
comet. 
^tnrn'4 63. Clork-Maxwell proved so long ago as 1857 that the 
stability of the rings which revolve round the planet Saturn 
is inconsistent with their being formed of continuous solid 
""""'""' or liquid matter; and has shown, by mechanical reasoning, 
that they most be revolving clouds of small separate 
bodies, like cannon-shot, each moving as a satellite and 
almost independent of the rest in its motion ; observation 
with the spectroscope supports this conclusion. 
Sabnle. 64. Tait,* in 1871, going still farther into space, sug- 
gested that the nebulte may likewise be clouds of meteorites, 
and pointed out that the heat produced by the clashing of the 
ndividuais of such an immense group as a nebula evidently 
is would be quite adequate for the production of their 
light. Eeichenbach, in 1858, before the self-laminosity 
had been proved by means of the spectroscope, imagined a 
nebula to be a cloud of isolated meteorites, illuminated by 
some neighbonring sun : Chladni supposed a nebula to be a 
cloud of phosphorescent dost. Lockyer now shows that the 
• Proc. Koy. Soc, Ediob., 1871, vol. 7, p. 460. 
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bright lines (generally accompanied by a certain amonnt of 
continuous spectrnm) which have been observed in nebular 
spectra, and had led to the nebnlro being regarded as masses 
of glowing gas, are consistent witb this view, for they are 
closely related to the low temperature lines obtained when 
a gentle electric glow is passed over meteorite-fragments in 
a tube containing gases given out by them, and of which 
the density has been reduced by the air-pump ; further he 
points out that the nebular spectrum is identical with that 
of the comets of 1866 and 1867 when distant from the sun. 
Hence in all probability a nebula and a comet are of iden- 
tical constitution, and a comet is merely a nebula which hna 
become entangled in the solar system. 

65. The examination and classification of the spectra 
of the stars has likewise led to remarkable conclusions. 
Secchi, following Kutherfurd, found that the stars could be 
distributed into classes according to the characters of their 
spectra,* and his classification has since, with little modifi- 
cation, been adopted by Vogel and Duner, by whom several 
thousand star-spectra have now been systematically mapped. 
The first three classes are characterised by absorption, the 
fourth by radiation. 

In the spectra of Class I. the absorption is small and 
simple, the dark lines being broad and few; the stars 
themselves are white : here belong Sirius and Vega. 

In Class II. the dark lines are thinner and more numerous ; 
the stars are bluish- white to reddish-yellow : to this class 
belong the Sun, Arcturus, Capella. 

The absorption in Class III. manifests itself predominantly 
as flotings, though there are also many thin lines : the stars 
are orange or red : in one division (n) of this class the 
darkest part and the sharpest edge of each Suting is 
towards the violet end of the spectrum, as in Eetelgeux ; in 
a smaller division (i) the darkest part of each fluting is 
towards the red end, as in star 152 Schjellerup; the fluting 
absorption of the latter division being due to carbon. 

The remaining Class IV. is an extremely small one: the 

spectra are characterised by bright lines : those of one divi- 

• Lockycr. KiLtua-e, 188G, vuls. 33 and 3'i. 
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eion (a) skow li7drogeii liDes, and the stars are of a blood- 
red colour : in the other division (fc), consisting as yet of 
only about sis stars, the hydrogen lines are absent. 

after the classification suggested by Secchi had 
been annonnced, it was surmised that the differences in the 
stars of the first three classes might be due, not so much to 
differences of matter, as to differences of temperatare, and 
that a very hot star such as, from its brightness and 
distance, its small and simple absorption, and the develop- 
ment of the blue end of its spectrum, Vega ia believed to be, 
would, on getting older and colder, pass from Class L to 
Class II., and thence to one or other of the divisions of 
Class III. 

67. In 1866 a star of 9th or 10th magnitude burst into 
greater brilliancy and nearly reached the intensity of 
Vega; analysis of its spectrum showed that the increase 
of brilliancy was due to hydrogen. Almost as suddenly 
the light went down again, and within a month returned to 
its original brightness. Ten years later, another new star of 
the 3rd or 4th magnitude appeared at a place in the sky 
where no star had been noticed before ; its spectrum showed 
numerous bright lines ; gradually in the course of a year it 
dwindled down to the 10th magnitude, then giving the 
telescopic appearance and the spectram of a nebula. 

The appearance of a new star has been generally attri- 
bnted to the collision of two bodies in space ; Lockyer " 
has pointed oat that the rapidity of the change in the 
brilliancy, so different from that of other stars, may be due 
to the smallness of the mass, and that such a star may be 
produced by the collision of two swarms of widely separated 
meteorites. He has lately shown that the changes in the 
spectrum as sach a star yai'ies in brightness are confirmatory 
of this view. 

68. That the heat of our own sun was produced by the 
impact of matter in past times is now generally acknow- 
ledged ;t for the only other conceivable natural explanation, 

■ i^ature, 187T, vol. Ifi, p. 413. 

t Treatise on Natural Pliiloso[jhy, by ThomBon and Tail : Cambridge, 
1883, vol. 1, part 2, p. 487. 



62 



Lockyers conclusions. 



comkuBtion, ib (jutte insufficient ; the greatest amount of 
heat obtainable from the most advantageous chemical com- 
bination of any known elements, having a total mass equal 
to that of the sun, woulit uot cover the sun's expenditure for 
more than three thousand years, while there is no difficulty 
on the meteoritic explanation in providing a supply of heat 
sufficient to cover the loss by radiation during 20,000,000 
years. 

The present loss of the sun's heat by radiation is probably 
not covered by the fall of bodies into the sun, since the 
requisite mass would, if from distant regions, visibly affect 
the motions of the planets by its attraction, and even if 
circulating round the sun at no great distance from it 
would seriously disturb the motions of some of the comets. 
' 69. By a careful study of the spectra at various tempera- 
tures of the elements and compounds found in those meteorites 
which have reached our earth and been preserved, Lockyer " 
has been led to infer that the stars are not at present all 
cooling down, but on the contrary are mostly rising in 
temperature, and, like the nebulte, are constituted of separate 
meteorites in continual relative motion, and rendered hotter 
and hotter through contraction of the grouping and trans- 
formation of the energy of position and motion into heat. 
This increase of temperature must continue during suc- 
cessive ages, nntil the energy of position and motion of the 
separate meteorites ia wholly transformed, the separate 
masses having then combined to form a single white hot 
body which will gradually cool down to the state in which 
our own moon now is. If a swarm of meteorites forming one 
nebula he subjected to the external action of another moving 
swarm of meteorites, intermediate stages resembling the 
conditions of Saturn and of the solar system will ensue. 

According to this spectroscopic affirmation of the nebular 
theory, all the heavenly bodies are constituted of the same 
kinds of elementary matter, those in fact which are found 
in meteorites and our own earth, and the difference is solely 
due to temperature; a nebula in its gradual passage to the 
foL 43, p. 117 : 1888, vol. 44, BakoriHn 



No evidence of life? 



lunar condition showing every phase of spectrnm observed 
in the stars as now existent. 



' 70. Finally, it may be asted whether or not meteorites 
bring U3 any tangible evidence of the existence of living 
beings outside our own world. To this we may briefly 
answer, that while an organic origin can scarcely be claimed 
for the graphite present in the meteoric irons, there are no 
less than six meteoric stones which contain, though in very 
minute quantity, carbon compounds o£ such a character 
that their presence in a terrestrial body would be regarded 
as doabtlessly an indirect result of animal or vegetable 
existence. On the other hand, the stony matter is such that 
in a terrestrial body an igneous origin would be assumed. 

Professor Maskelyne points out that these carbon com- 
pounds can be completely removed without a preliminary 
pulverisation of the stone, and thus seem to be contained 
merely in the pores ; he suggests that they may have been 
absorbed by the stones in their passage through an atmo- 
sphere containing the compounds in a state of vapour. In 
any case, it is impossible to prove that there is a necessary 
relation between these compounds of carbon and the existence 
of living beings. 

E» 71, In 188LI* descriptions were given of sponges, corals, 

" crinoids and plants, found in several meteorites, chiefly in 
that of Knyahinyaj but the memoir has been generally 

'■ regarded as an elaborate jest. The chondrules with their 
excentrically radiating crystallisation are there classified and 
named as sponges, corals and crinoids, while the structure 
of meteoric iron, revealed by the Widmanstatten figures, is 
regarded as a result of plant life. There can be no hesitation 
in asserting that as yet no organised matter has been found 
in meteorites. 

)n Dr. 0. Hahn. 
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' LIST OF THE METEORITES 1 


Tlie re/ere 


REPRESENTED IN THE COLLECTION. fl 




Is under one gram are not giieii. 1,000 gramB a 


e eqaivalent to 2205 avdp. lbs. ^| 


I. SIDERITES 


a 


r 


or Meteoric Irons, ^M 


voniiating chiefly of niclteUfertms trim, and endosing schreibtrsile, troiUte, ijrajihite, cCe.J^H 




A. FaI.Ii RECOBDEn. ^1 






[Arranged chronoli^oally.] 1 






No. 


Pane. 


Name of Meteorite and Place of Fall. 


Date of Fall. 


iJ'l^mV 




1 


\c 


Agram (Hrasohioa), Croatia, Austria. 


May 26, 1761. 


282-3 




2 


Ic 


Charlotte, Dickaun County, TennesscG, 
U.3.A. 


s."-i-=- 


77-iS 






3 


lc,4i 


Braunau (naiiptmanDadorf), Bohemia. 


July 14, 1847. 


653-2 






4 


lc,4 


Victoria West, Cape Colony, South 
Africa. 


TeU in 1862. 


168-& 






5 


lc.4A 


Nedagolla, lluaugi, Vizagapatam, 
Madras, India. 


Jan. 23, 1870. 


4,379-T 






6 


Ic 


Rowton, near Wellington, Shropshire. 


April 20, 1876. 


3,1090 






7 


le 


Mazapil, Zacatecas, Mexico. 


Nov. 27, 1885. 


14-0 




1 


8 

1 


Ic 

i 


Cabin Creek, Jolmeon County, Ar- 
kansas, U.S. A. 


March 27, 1886. 


6-2 







Siderites or meteoric irons. 


^a 


1 


B. Fall not Recorded, 


i 






[Arranged geographically.] 
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No. 


P«ae. 


Name of Metoorite and Place of Find. 


Report of Find. 


Weight 
i» gram*. 




9 


Ic 


Newatead, Hoiburghshire, Scotlaod. 

Found ia 1827, three or four feet deep 
ia a stratum of clay : ita meteoric origin 
was' recognised by Dr. J. A. Smith in 1862. 


Edinb. New Phil. 
Joum. New Ser., 
1862, vol. 16, p. 
108. 


8,129-0 




10 


Ic 


La CaiUe, near Grasse, Alpes Mari- 
times, Prance- 
For about two centiirioa it waa in front 
of the chnrch of La Cnille and was used aa 
a seat : iU meteoric origin was recognised 
by Brard in 1828. 


Acad. Sci. Bor- 
deaus, 1829. p. 39. 


375-0 






11 


Ic 


S. JuUelo de Moreira, Fonts de 
Lima, Miulio, Portugal. 
Known since 1883: described by Ben- 
Saude in 1888. 


Comm.dacommiss. 
d. trab. geol. de 
Portugal, 1888, VOL 


91 






12 


li- 


Obernbirohen, near Biiokeburg, 
Schaumburg-Lippe, Germany. 
Found in a quarry on the Buckeberg 
15 feet below the surface, and thrown 
aside : recognised as meteoric by Wioke 
and Wohler, in 1863. 


Pogg. Ann. 1863, 
vol. 120, p. 509. 


35,366-5 






13 


Ic 


Bitburg, Rhenish Prutsia. 

Dug up about 1807, taken to TrSves and 
put Into a furnace ; afterwards thrown away 
with the waste: later.fragmentaofit haying 

mass was searched for by Noggerath ami 
re-discovered in 1824. 


Schweipg, Journ. 
1825, vol. 43, p. 1. 


1,3490 






U 


Ic 


NatLheim, Gieeaen, Ober-Hesse, Ger- 
Found in 1826; reported by Wille in 1828. 


GeognoBt. Beschr. 
Tatums- u. Togels- 
gebirge ; von G. A. 
Wille. Mainz, 1828, 
P.5L 


3'6 






15 


\1- 


Soe-Lasgen, Brandenburg, Prussia. 

Found in draining a field : several years 
afterwards, in 1847, It was met with by 
Hartig and recognised as meteoric. 


Pogg. Ann. 1848, 
VOL 73, p. 32!); 
1849,voL74,p.57. 


9,846-5 






16 


Id 


Schwetz, PruBsia. 

Found in 1850 in making a road ; it 
was about 4 feet below the surface: de- 
scribed by Rose in 1851. 


Pigg. Ann. 1851, 
vol. 83, p. 594. 


1,062-5 




k 


17 

I 


Id 

I 


Nenntmannadorf, Pima, Saxony. 

Found in 1873 about H feet below the 
surface: reported by Geiuitz ia 1873. 


SiUnngs-Ber. d. n. 
G.lsisin Dre^len, 
1873. p. 4. 


15-6 


1 



r 
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^ 






No. 


Pane 


Name of MeUoriln and PIbm of Find. 


Report of Find. 


Weight 


1 


18 


\d 


Tabarz, near Gothft, Germany, 

Said to have been Been by a shepherd to 
fall on Oct. 18, 1864: deacribed in 1855 
by Eberhard, to whom the rust aeemed in- 
compatible with El recent fall. 


Ann.Chera.Phann. 
1855, vol. 96, p. 
286. 


90 




19 


Yd 


ElfcOgen, Bohemia. 

Preserved for centuries at the BathhauB 
of Elbogen : its meteoric origin was recog- 
nised by Neumann in 1811. 


Gilb. Ann. 1812, 
voL42, p. 197. 


94-8 






20 


\d 


BohTUnilitZ, Prachin, Bohemia. 
Laid bare by heavy rain in 1829. 


Verb. Ges. Mus. 
Bobra. April 3, 
1830, p. 15. 


118-5 






21 


\d 


Len4rto, SiiroB, Hungary. 

Found in 1814 : deacribed by Tehel in 
1815. 


Giilb. Ann. 1815, 
vol. 49, p. 181. 


2,028-5 






22 


le 


Arva (Sxlanicza), Hungary. 

Made known by Haidinger in 1844. 


Pogg. Ann. 1844, 
vol. 61, p. 675. 


9,010-7 






23 


Id 


Nagy-VizBOny, Veszprim, Hungary. 

Found in 1890 : described by Brezina in 
1896. 


Ann.d.k.k.Naturh. 
Hofmua. Wian, 
1896, vol. 10, pp. 
284, 356. 


69-7 






24 
25 


li 


Tola (NetsohaSyo), Russia. 

Found in 1816 in making a road ; it was 
2 feet below the surface: recognised as 
meteoric by Dr. Auerb«ch in 1857. 

Barepta, Saratov, Huania. 

Found in 1854: reported by Auerbach 
in the same year. 


Wien. Akttd. Bar., 
laCO, vol. 42, p. 

Bull. Soc. Nat. 
Moscow, 1854, p. 
504. 


1,076-8 
296-0 






26 


Irf 


Found in 1876. 




24-8 






27 


le 


BiachtUbe, Nikolaev, Turgai, Russia. 

Foundin 1888: described by Kislakovaky 
in 1890. 


Bull de la Soc. Imp. 
dea Natur. de Mos- 
cou, 1890, p. 187. 


88-0 




\ 


28 

1 


It; 


Petropavlovsb (gold washings), Mrasa 
hiver, Tomsk, Asiatic Russia. 
Found about 32 feet from the surface : 
given to the Director of the Eolyvani 
Works in 1841 and described by Soko- 
loTskji in the same year. 


Ermau's Archiv f. 
wifls. Kunde von 
Russland, 1841, 
vol. 1, p. 314. 


12-0 


1 



1 


F 




B. Fall not recorded. 


57 


w 


Vo. 


Pane. 


Name of MetenriW and Place of Find. 


HeportofFind. 


Weight 
in grams. 


29 


le 


Taiga, Krasnojarsk, Jenisaeisk, Asiatic 
Foimd in' 1890 (Hiemachko). 




10-0 




30 


Id 


SsyromolotOVO, Keshma, JeoiBSeisk, 
Asiatic liussia. 
Know-n since the year 1873 ; described 
by Gobcl in 18T4. 


Bull. Ac. Imp. des 
So. de St. Prtersb. 
1874, voU 19, p. 
544. 


3-8 




31 




Verkhne-Udinsk (Niro river), TmiB- 

baikat, Asiatic Kussia. 
Found in 1854 : noted by Bucbuec in 1865. 


P(^. Ann. 1865, 
voh 124, p. 599. 


2,904-0 




32 


16 


Nejed (Wanee Banee Khaled), Central 
Arabia. 
Swd to have been seen to fall in 1863 ; 
probably this is a mistake aud the time of 


Mineralog. Maaaz. 
1887, vol. 7, p. 179. 


59,420-0 




33 


la 


Great Pish River (east bant of), 
Western part of South Africa. 
Reported by Alexanderin 1838. (Through 
a mistake of Partsoh this locality has beeu 
confused with that of the Cape of Good 
HopeironS- L. i'. 


An Eijwd. of Dis. 
Inter. Africa (coun- 
tries of the Great 
Naraaquas, Boach- 
mana, and Hill 
Damaras) : by Sir 
J. E. Alesander: 
1838, vol. 2, Ap- 
pendix, p. 272. 


20-i 




31 


le 


Great Namaqualand (north of the 
Orange River), South Africa. 

and brought down to the Orange liiver ; 
long afterwards, about 1860, it was removed 
by Mr. Wild to i;ape Town}. L. P. 




1,440-0 




35 


le 


Orange River, South Africa. 
Described by Shepard in 1856. 


Amer. Jour. So. 
1856, ser. 2, vol. 
21, p. 213. 


98-0 




36 


le 


Springbok River, KamaquaUnd, 
booth Alrica. 
From Dr. K J. BurkarVs Cdledlon. 




0'5 


k 


37 

■ 


le 

■ 


Lion River, Great Namaqualand, 8. 
Africa. 
Found on a clay plain: described by 
Shepard in 1853. 

raav have been transported fi'om the same 
localityj. L. F. 


Amer. Jour. Sc. 
1853, ser. 2, vol. 
15, p. 1. 


390-0 





58 Siderites or meteoric irons. 


" 




No. 


Puie. 


Name of Meteorite and Place of Find. 


Report of Find. 


Weight 
ingranu. 


38 


1b 


Hex River Mountama, Cape Colony, 


Ann.d.k.k.Naturh. 


245-0 








South Africa. 


HofmuB. Wien, 










Found iu 1882 : described by Brezina 


1896, vol. 10, pp. 










in 1896. 


291, 349. 






30 


le 


The Cape of Good Hope iron: 

found at a djfltance of about 15 English 
miles frc.m the coast, between Karoga 
and Kaauga rivers, Bathumt, Cape 
Colony, South Africa. 

'Barrow's Travels,' vol. i. p. 226: full 
parliculara were given in 1804 by Van 


Natuur. Maatscli. 
Wetensch. Haar- 
lem, 1804, vol. 2, 
p. 258. 


3287 




40 


le 


Kokstad, Griqualard Eaat, SouUi Africa. 
Known since 1887 : described by Bre- 
zina in 1896, 


Ann d.k.fc. Naturb. 
Hofmus. Wien, 
1896, vol. 10, pp. 
284, 351. 


203 




41 


le 


St. AagUBtine'a Bay, Madf^ascar. 

The exiatence of iron In Madai;aacar was 
made known in 1845. 


Buclmer's Meteor- 
iten, p. 171. 


5-6 




42 


le 


Prambanan, Surakarta, Java. 

Known as early as 1797, and probably 
earlier : described by Baumhauer in 1866. 


Arcb. Neer. Haar- 
lem, 18f>6, vol. 1, 
p. 465. 


8-9 




43 




Tbunda, Windorah, Dinmantina Dis- 
trict, Queensland, Aiistxaiia. 
Described by Liversidge in 1S86. 


Jonr. and Proc. 
Roy. Soc. of New 
South Wales, 1887, 
VOL 20, p. 73. 


396-0 




44 


1/ 


Cowra, Bathurst, New South Wales. 




192 




45 


Sep. 


Cranboume, near Melbourne, Victoria, 


Wien. Akad. Ber. 


3,731,000^) 






SUnd 


Australia. 


1861, vol. 43, 








1/ 


Known since 1854 : described by Hm- 
dingar in 1861. 


Abth. 2, p. 583. 








1/ 


(Fmgments found in Abel's collection 
of minerals with tiie kbi-1 '■ Yarra Yarra 
River — Data 1H5B " had probably been 
detached from one of the two masses of 
Crauboume}. L. F. 




2140 




4S 


V 


Youndegin, 70 miles E. of Yorit, West- 
ern Australia. 
Found in 1884 : described by L. F. in 
1887. 


Minendoi;. Mug. 
1887, vol. 7,p. 121. 


13,157-0 


k 


47 

I 


1/ 

1 


MadoO, Hastings Countv, Ontario, 
Canaila. 
Found in 1854; described by Hunt in 
1855. 


Amer. Jour. Sc. 
1855, aer. 2, vol. 19, 
p. 417. 


216-0 



B. Fall not recorded. 



Nsmc of Meteorite snd Place of Find. 



Welland, Ontario, Canada. 

Ploughed up in 1B8B: described by 
Howell in 1890. 

Iron Creek, Battle River, Nortb Sfts- 
halchewnn, Canadn. 
BemoTed about 1869 : deacribed by 
Coleman in 1886. 

Scriba, Oswego County, New York, 
U.S. A. 
Dug up about 1834 and given to a black- 
Bmitb ; described as meteoric by Shopard 
in 1841. 

Lockport (Carabria), Niagara County, 
New York, U.S.A. 
Turned up by plough : described as 
' by SiJIiman in 18i5. 



Benecei Biver, Cayuga County, New 
York, U.S.A. 
Found in 1851, when digging a ditch : 
described by Root in 1852. 

Burlington, Otsego County, New York, 
U.S.A. 

Turned up by plough aome time previous 
to 1819, and described by SiUiman in 1844. 

Pittsburg (Miller's Hun), Alleghany 
County, PennBvlvanift, U.S.A. 
De.'Kribed by SilUman in 1850 : data uf 
find unknown. 

Emmitteburg, Frederick County, 
Marvlaud, U.S.A. 
Found in 1854. 

Staunton, Augusta County, Virginia, 
U.S.A. 

Five Bpecimens have been found. Three 
specimens, of which two at least were found 
in 1869, were described by Mallet, in 1871. 
A fourth was found about 1858-9, thrown 
away, used in the construction of a stone 
fence, then as an anvil ; was next built into 
a wall : in 1877 it was taken out, and its 
meteoric nature was recognised by Mallet. 

A fifth was described by Kuuz'io 1887. 



Proc. Rochester 
Ac. of Sc. II 
vol. 1, p. 86. 

Proc. and Trans. 
If oy . Soc. of Cann da, 
1887. vol. 4, se " 



Amer, Jour. 
1841, ser. 1, vol. 
40, p. 366 ; 1847, 
ser. 2, vol. 4, p. 75. 

Amer. Jour. 
1845, ser. 1, vol. 
48, p. 388. 

Amer. Jour. 
1852, ser. 2, 
14, p. 439. 

Amer. Juur. 8c. 
1844, ser. 1, 
46, p. 401. 



Proc. Amer, Assoc, 
for the year 1350, 
vol. 4, p. 37. 



1 


r 

^ Siderites or meteoric irons. 


^ 






No. 


Pan*. 


Same of Meteorite and Placa of Find. 


Report of Find. 


Weight 
ID grami. 


1 


57 


1?. 


Greenbrier County (near the sumniit 

north of White Sulphur Springs), 
West Virainia, U.S.A. 
Found about 1880 : described by L. F. 
in 1887. 


1837,vol. 7,p.l83. 


2,236'0 




58 


lA 


Jenny's Creek, Wayne Connly, West 
Virginia, U.S.A. 

The first piece was found l)efore the 
Spring of 1883 nnii lost sight of; two 
otber pieces were found in 1883 aad 1885 
respectively : reported by Kunz in 1885. 


Proc. Amer. Assoc 
for the year 1865, 
vol. 34, p. a46. 


78'0 






59 


1/ 


Smith's Mountain, Rockingham 
Concty, N. Carolina, U.S.A. 
Reported by Genth in 1875 to have been 
found in 1866. 

Reported by Smith in 1877 to hare passed 
into the hands of Kert about 1863. 

No mention of date of find by Genth 
when describing the meteorite in 1885. 


Rep.Geol.Snry.N. 
Carolina, by Kerr; 
SaUigh, 1875, vol. 
1, ajjp. C, p. 56. 
Amer. Jour. So. 
1877, Bar. 3, voL 13, 
p. 213. 

Min. and Min, Loc. 
of N. Carolina: .So- 
leigh, 1885, p. 15. 


77-3 






60 


1/ 


Guilford County, K. Carolina, U.S.A. 

Date of find unknown: first described by 

Shepard as terrestrial in 1830, but in 1841 

its meteoric origin was recognised by him. 


Amer. Jour. So. 
1830,ser.l,vol.l7, 
p. 140; and 1841, 
vol. 40, p. 369. 


15-0 






61 


1? 


Lick Creek, Davidson County, North 
Carolina, U.S.A. 
Found in 1879 : described by Hidden in 
1880. 


Amer. Jour. Re. 
1880, aer. 3, to). 20, 
p. 324. 


20-0 






62 


\k 


Linnville Mountain, Burke County, 

N. Carolina, U.S.A. 

in 1888. 


Amer. Jour. Sc. 
1888, ser. 3, vol. 36, 
p. 275. 


21-2 






Q3 


Ih 


Bridge-water, Burke County, N. Caro- 
lina, U.S.A. 
Found by a ploughman: described by 
Kunz in 1890. 


Amer. Jour. Sc. 
1890, ser. 3, vol. 40, 
p. 320. 


61-0 




k 


64 

I 


I 


Jewell Hill, Walnut Mtns., Madison 
County, N. Carolina, U.S.A. 
One was given to Smith in 1854, and 
described by him in 1860. 


Amer. Jour. So. 
1860, ser. 2. vol. 30, 
p. 240; and Orig. 
Res. in Min. and 
Chem. by Lawrence 
Smith, lB84,p. 409. 


130'2 


i 



^^fe B. Fall not recorded. 




1 


' 


r 


Piun. 


NaiM of Meteorite and FUce of Find. 


KeportofFind. 


Weight 


1 




66 


lA 


A aecond waa found in use in 1873, Bup- 
aa fiom Duel Hill by Burton in 1B76. The 


A met. 
1876, M 
p. 439. 


Jour. Sc 
r. 3, vol. 13, 
TheMinec- 


120 










etched figures are different for the two 


als and Mineral 
LocjJities of North 
Carolina, by Oentt 
and Kerr. Raleigh, 














1885, p 


14. 








66 


I? 


Black Mountain, 15 m. B. of Aslieyille, 
Bunoombe County, N. Caroliuft, U.S.A. 
Found about 1839, and described by 
Shepard in 1847. 


Amer. 
1847, s 
p. 82. 


Jour. Sc. 
r. 2, vol. 4, 


71-5 






67 


16 


Asheville (Baird's Plantation, 6 m. N. 
of), Buncombe County, N. Carolina, 


Amer. 
1839, s 
p. 81; 


Jour. Sc. 
r.l,vol.36, 
and 184T, 


114-9 










Pound loose in tie soil : deacribed by 


ser. 2, vol. 4, p. 79. 












Shepard in 1839. 












68 


lA 


Haywood County, N. Carolina, U.S.A. 
Da(e of fli.J unknown: described In 
1854 by Shepard. 


Amer. 
1854, s( 
p. 327. 


Jour. Sc. 
r. 2, vol. 17, 


~ 






eg 


life 


Cheatervilla, Cheater County, S. Caro- 
lina, U.S.A. 
Ploughed up several years before 1849, 
when it was described by Shepard. 


1849, 's 
p. 449. 


Jour. Sc. 
er. 2, vol. 7, 


2,250'4 






70 


\k 


Laurens Connty, S. Carolina, D.8.A. 

Fuund in 1857 : described by Hidden in 
1886. 


Amer. 
1836, » 
1).463. 


Jour. So. 
r.3,voL31, 


63'5 






71 


14 


Buff's Mountain, Lexington County, 

S. Carolina, U.S.A. 
Dale of find not stated : described by 
Shei«rd in 1850. 


Amer. 
1850,81 
p. 128. 


Jour. Sc. 
r. 2, vol. 10, 


498-7 






72 


It 


Lexington County, 8. Carolina, 
U.S. A. 


Amer. 


Jour. So. 


271-5 










1881, ser. 3, vol. 21, 












Found in 1880 : described by Shepard 


p. 117. 














in 1881. 












73 


11 


Union County, Geoipa, U.S.A. 

Jound in 1853 : described by Shepard m 
1854. 


Amer. 
1854, B( 
p. 328. 


Jour. Sc. 
r. 2, vol. 17, 


55-0 






7i 


i; 


Whitfield County (Dalton), Georgia, 
U.S.A. 

First s|K!cimen found in 1877: particu- 
lars of find, and description giren by 
ffidden in 1881. 

A second specimen was found in 1879, 
and dcBcriiied by Shepard In 1883. 


Amer. 
1881, s( 
p. 286. 

Amer. 
1883, a. 


Jour. So. 
r. 3, vol 21, 

Jour. So. 
r. 3, vol. 26, 


146-4 




1 1 


1 p. 337. 


H 


H 


1 



r 



Siderites or meteoric irons. 



No, Pane. Nama of Meteorite and Place of Find. Report of Find. .Weight I ^ 

■^ IB grama. I 



Loattown (2i m. 8.W. of), Cherokee 
County, Georgifl, tT.S.A, 
Ploughed up in 1868 : described in the 
same year by Shepard. 

Canton, Cherokee County, Georgia, 
U.S.A. 

Ploughed up in 1894: dqjicribed by 
Howell in 1895. 

Holland's Store, ChBttooga County, 
Georgia, U.S.A. 

Found in 1887 : deactibed by Kuns in 
the same year. 
Putnam County, Gporgia, U.S.A. 

Fuund in 1839 : described by Willet in 

1854:. 

Chulafinnee, Clebcme County, Ala- 
bama, U.S.A. 
Ploughed up in 1873 : described by 
Hidden in 1880. 

Auburn, Lee County, Alabanw, U.S.A. 
l'loui!he<i np some years before 18B9, 
when it was described by Shepard. 

Snmiait, Blount County, Alabama, 
U.S. A. 
Known since 1890 : described by Kuna 
in the same year. 

Walker County, Alabama, U.S.A. 

Pound in 1832, described by Troost in 
1845. 

Claiborne (Lime Creek), Clarke County, 
Alabama, U.S.A. 
Mentioned in 1834, described by Jack- 



Oktibbeha County, Migsissippi, 
U.B.A. 
Found in an Indian tumulus : described 
by Taylor in 1357. 

Cocke County (Cosby's Creek), Ten- 
nessee, U.S.A. 
Described in 1840 by Trooat : date of 
find unknown. 



1868,*8et 
p. 257. 

1895, Ber 
p. 252. 

1887, 'ser 
p. 471. 

1854, ser 
p. 331. 

1880, ser 
p. 370. 

1869. ser 
p. 2K). 



1845, ser 
p. 344. 



Atner. Jour. Sc. 
1857, ser. 2, vol. 24, 
p. 293. 



Amer. Jour. Sc. 
1840, ser. 1, vol. 38, 
p. 253. 









B. Fall not recorded. 


63 




to. 


P.ne. 


Kame of Meteorite and Place of Find. 


Report of Find. 


Weight 
in gram.. 




e 


11 


Babb'S Mill, Green Coanty, Tennea- 


Amer. Jour. Be. 


2,164'3 








Bae, U.S.A. 


184S,Ber.l, vol.49. 












Tiimed up by a ploueh : first mentJoned 


p. 342. 












in 1842 : described by Trooat in 1845. 










ft 


11 


Tazewell, Cldbome County, Tennes- 
see, U.S.A. 
Turned up by a plough in 1853 : de- 
scribed by Shepurd in 1854. 


Amer. Jour. 8c. 
1854, ser. 2, vol.17, 
p. 325. 


336-5 






8 


11 


Waldron Ridge, Claiborne County, 
Tennessee, U.sA. 
Known since 188T : desoribed by Kuni 
iu the same year. 


Amer. Jour. Sc. 
1887, ser. 3, vol. 34, 
p. 476. 


70-0 






89 


Im 


Cleveland, Bradley County, Tennessee, 
U.S.A. 
This mass was acquired in 1867 by 
Lea, and describe.! by Genth in 1886. 


Proc. Ac. Nat. Be. 
Philad. 1886, p. 
366. 


2090 






90 


Im 


Jackson County, 'I'ennesBee, U.S.A. 

Date of find unknown: described in 
1846 by Troost. 


Amer. .Jour. So. 
184«. ser. 3, vol. 2, 
p. 357. 


91'0 






91 


lo 


Carthage, Smith County, Tennessee, 

Found about 1844 : described in 1846 
bv Troost. 


Amer. Jour. Sc. 
1846, ser. 2, vol. 2, 
p. 356. 


24,570-0 






93 


Im 


CaneTFork,DeKalb County, Tennessee, 
U.S.A. 


Amer. Jour. So. 


4-5 










184fi,ser.l,voL49, 












Turned lip by a plough in the same 


p. 341. 












diairiot, near the mouth of the Caiiey Fork 














("Caryfort"), date not mentioned; des- 














cribed by Troost in 1845. 










93 


1ft 


Smithville, De Kalb County, Tennessee, 
U.B.A. 
Three masses were ploughed up in 
1892-3 ; described by Huntington in 1894. 


Proc. Amer. Ac. 
Arts & Sci. 1894 : 
new series, vol. 21, 
p. 251. 


1745-0 






94 


1/ 


Murfreesboro', Eutherford County, 
Tennei-see, U.S.A. 
Found about 1847-8 : described in 1848 
by Troost. 


Amer. Jour. Sc. 
1848, ser. 2, rol. 5, 
p. 351. 


2,794-2 






96 


Ira 


Coopertown, Robertson County, Ten- 
nessee, U.tS.A. 
Sent t.> Smith in 1860 : described by 
him in 1861. 


Amer, Jour. So. 
1861,Ber.2,yoL31, 
p. 266. 


180-0 






96 


lire 


Kenton County (8 miles anr,th of In- 
dependence), Kentucky, U.S.A. 


Amer. Jour. Re. 


2,520-0 










1892, ser. 3, vol. 44, 












Found in 1889: described by Preston 


p. 163. 






1 


I 


in 1892. 






1 



r ^ 

84 Siderites or meteoric irons. ^^^H 




Ho. 


Puit 


K«mo of Meteorite «.d Pl.ce of Find. 


BtportofFiDd. 


.-^ 


97 


■mil 


Lagrange, Oldham County, Kentucky, 


Amer. Jour. Bo. 










U.S.A. 


1861,Ber.2,Tol.31, 


'T 








Found ID 1860 ; described by Smitli in 


p. 265. 










1861. 








98 


Im 


Fraokfort (8 miles 8.W. of), FrankUn 
Coanty, Kentucky, U.S.A. 
Foundin 1866 : described(1870)by Smith. 


Amer. Jour. 8o. 
1870, ser. 2, VOL 49, 
p. 331. 


98'0 




99 




Salt River, about 20 miles below Louis- 
ville, Kentucky, U.S.A. 

by SiUiman in 1850. 


Proc Amer. Ass. 
1851, p. 36. 


524'0 




100 


I-.U 


NelBon County, Kentucky. U.S.A. 

Turned up by a plough in 1860 : de- 
scribed by Sraitti in the same year. 


Amer, Jour, 8c, 
1860, ser. 2, yoL 30, 


3,907'6 








p. 240. 






101 


Im 


Casey County, Kentucky, U.S.A. 
Me.JtioDed in 1877 by Smith. 


Amer. Jour, 8c. 
lS77,Ber.3, vol.14, 
p. 246. 


45-5 




102 


Im 


Soottsville, Men County, Kentucky, 
U.S.A. 
Found in 1867 : described by Whitfield 
in 18BT. 


Amer. Jour. Sc. 
lM87,Ber.3.TOL33, 
p. 500. 


409-6 




103 


In 


Smithland, Livingston County, Ken- 
tucky, U.S.A. 
Found about 1839^0, and described in 
1846 by Troost. 


Amer. Jour. Sc. 
184rt, ser. 2, voi 2, 
p. 357. 


2,556-2 




104 


Im 


Marshall Comity, Kentucky, U.S.A. 
Described by Smith in 1860. 


Amer. Jour. Sc. 


80-3 








1860, ser. 2, YoL 30, 












p. 240. 






105 


Im 


Wayne County (near Wooster), Oliio, 
US.A. 


Amer. Jour. Sc 


5-2 








1864, ser. 2, VOL 38, 










Found ahout 1858 : described by Smith 


p. 385. 










in 1864. 








106 


Im 


Grand Rapids, Kent Couaty, Michi- 
gan, U.S.A. 
Found in 1883 about 3 feet below the 
surface : reported by Eastman in 1884. 


Amer. Jour. Sc. 
1884, ser. 3, vol. 
28, p. 299. 


1,146-0 




107 


In 


Howard County (7 miles S.B. of 
Kokomo), Indiana, U.S.A. 
Found in 1862 or 1870 at a depth of 2 
feet ; described by Cox in 1872 and by 
Smith in 1874. 


Amer. Jour. 8c. 
1873, aer. 3, vol. 5, 
p. 155; and 1874, 
Ber.3,voL7,t>.391. 


38-0 


ta 


108 

I 


In. 

1 


Plymoutll, Marshall County, Indiana, 
U.S.A. 
Found in 1893 by a (ilDughraan : des- 
cribed by Wiird, in 1896. 


Ainer. Jour. Sc. 
1805, ser. 3, voL 49, 
p. 53. 


446-0 

J 



I 


W 




' 


^H B. Fall not recorded. 


68 


n 


Puifl. 


Name of Meteorite and Place of Find. 


Report of Find. 


Woijit 
ingrBnu. 


Im 


Independence Coonty (about 7 
mileB east of Batcsville), ATkansBs, 


School of Mines 


372-0 - 






Quarterly, vol. 7, 








U.S. A. 


No. 2, Jan. 1886. 








Found in 1884 : deaoiibed by Hidden in 










1886. 






110 


In 


South-East MisBouri, U.S.A. 

Found in 1863 in tlia Museum of St. 
Louie, labelled " Soutli-EaBt Miaaouri ; " 
reported by Shepard in 1809. 


Amer. Jour. So. 
1869, ser. 2, vol. 47, 
p. 233. 


102-5 


m 


In 


Butler, Bates County, Miflsouri, U.S.A. 

'fumed up by a plough : long afterwards 
came to the knowledge of Broadhead who 


Amer. Jour. Sc. 
1875, ser. 3, vol. 10, 


389-0 






p. 401. 








mentioned it in 1875. 






112 


In 


Trenton, Washington County, Wisoon- 
sin, U.S.A. 
Turned up by a plough in 1858 r de- 
scribed by Dorflinger in 1868. 


Smithson. Rep. for 
1869 : p. 417. 


223-0 


113 


Ira 


Hammond Township, St. Croii 

County, Wisconsin, U.H.A. 
Ploushed up in 1884: deecribed by 
Fisher in 1887. 


Amer. Jour. Sc, 
1887, ser. 3, vol. 34, 
p. asL 


62-0 


114 


lo 


Dakota, U.S.A. 

Described in 186-3 by Jackson. 


Amer. Jour. 8c. 
1863, Bcr. 2, vol. 36, 
p. 259. 


223-8 


116 


\o 


JameatOWn (15 or 20 miles south-east 
of), Stutsman County, N. Dakota, 
U.S.A. 
Found in 1885 : described by Huntington 
in 1891. 


Proc. Amer, Ac. 
Arts & Sci. 1891, 
vol. 25, p. 229. 


1,627-0 


116 


In 


Crow Creek, Laramie County, "Wyom- 
ing, U.S. A. 
Found in 1887 : described by Kuni; in 
1888. 


Amar. Jour. So. 
1888, ser. 3, vol. 36, 
p. 276. 


583-0 


117 


lo 


Nebraska (25 m. N.W. of Port St. 
Pierre), U.S.A. 


Trans, of St. Louis 


2,016-0 






Acad, of Sc. 1857- 








Brought away in 1857 : described by 


60, vol. 1, p. 711. 








Holmes in 1860. 






118 


Ift 


Bussel Gulch, Gilpin County, Colorado, 
US.A. 
Found in 1863: described in 1866 by 
Smith. 


Amer. Jour. Sc. 
1866, ser. 2, vol. 42, 
p. 218. 


245-4 


119 


In 


Bear Creek, Denver, Colorado, U.S.A. 

Fouud in 1866 ; described by Shepard 
in the same year. 


Amer. Jour. Sc. 
1866, aer. 2, vol. 42, 
pp. 250, 280. 


52-3 


120 


In 


Oroville, Butte County, California, 
U.S.A. 
Found in 1393. 




5C8-0 


^^^^^^^^ 


^ 



1 


r 


Siderites or meteoric irons. 


^ 




No. 


Pui«. 


Nnmt of MeteoriU and PImb of Frnd. 


Report of Fiad. 


Weight 1 
meram.. ^ 


121 


\o 


Shingle Springa, El Dorado County, 
California, U.S.A. 
Found 1869-70: described by SiUiinaL 
in 1873. 


Amer. Jour. Sc. 
1873, ser. 3, voL 6, 
I>. 18. 


84-5 




122 


In 


Ivanpah, Ban Bernardino County, CaJi- 
foraia, U.S.A. 
Described by Shepard in 1880, shortly 
after ite discovery. 


Amer. Jour. Sc. 
1880, ser. 3, vol. 19, 
p. 381. 


33-0 




123 


Sep. 

ia' 


C^on Diablo, ArizoDB, U.S.A. 

Found in 1891 : described by Foote in 
the same year. 


Amer. Jour. Sc. 
1891, ser. 3, vol. 42, 
p. 413. 


82,180-0 




124 


In 


Costilla Peak, Cimarron Range, New 
Mexico, U.S.A. 
Found in 1881 by a Bheep-herder ; 
described by Hills in 1895. 


Proc. Colorado Scl- 
ent. Soc. 1895, 
p. 1. 


1.595-0 




125 


lo 


Oapitan Range, New Meiico, U.S.A. 
Found in I8i>3 by a sheep-herder: 
described by Howell in 1895. 


Amer, Jonr. Sc 
1895, ser. 3, vol. 50, 
p. 253. 


966-0 




12ea 


1» 


Glorieta Mountain, 1 m. N.E. of 
Cauoncito, Santa F^ County, New 
Mexico, U.S.A. 
Found in 1884 : described by Kunz b 

1885. 


Amer. Jour. Sc. 
1885, ser. 3, vol. 30, 
p. £35. 


1,527-0 




126b 


In 


A appcimen probably from this locality 
was sent in 1884 to Denver from Albu- 
querque, New Mexico, aa silver bullion : 
described by Pearce and Eakins in 1884-5. 


Proc. Colorado Scl- 
ent. Soc. 1884, 
vol. 1, p. 110 ; 
1885, vol 2, pp. 14, 
35. 


61-3 




127 


In 


BrazoB River, Wichita Countv, Texas, 
_ U.S.A. 

Known to the Comanchea for many 
years: removed in 1836: described by 
Shumai^ in 1860, and by Mallet in 1884. 


Trans, of St. Louis 
Acad, of Sc. 1857- 
60, vol. 1. p. 622. 
Amer. Jour. So. 
1884, ser. 3, vol.28, 
p. 285. 


1,395-4 




128 


1*1 


Denton County, Texas, U.S.A. 

After discovery it remained wilh a blacfe- 
smith for several months ; m 1859 it came 

it was described in the foUuwing year. 


Trans, of St, Louis 
Acad, of Sc. 1857- 
60, vol 1, p. 623. 


122-0 


y 


129 

1 


1 


Red River (Cross Timberi<). Johnson 
County, Texas, U.S.A. 
Mentioned in 1808 to Captain Glass, 
and reported by Gibbs in 1814. 


Amer. MJn. Jour, 
by Bruce: 1814, 
vol. 1, pp. 124, 218. 
Amer. Jour, Sc. 
1824, ser. 1, vol. 8, 
p. 218. 


424-6 

J 





^m 


B. Fall not recorded. 


^ 


No. 


Pant 


Name of Meteoiite and PUce of Find. 


Report of Find. 


Wright 
mgnutiB. 


lao 


\m 


Carlton, HamilUm County, TexM,U.S.A. 
Houghed up iD 1888: deacribed by 
Howell Id 1890. 


of 8c., ISUO, vol. 
1, p. 87. 


6,185-0 


131 


21 


Kendall County, Tesaa, U.S.A. 
j!"ouiid before 1887. 


Verhand. d. Ges. 


556-0 






dent. Naturf. «. 










irzte: Theil II., 










Halfte I. : p. 166. 










(Naturw. Abtheil.) 










1894. 




132 


lo 


Port Duncan, Mayerick County, Texas, 
U.S.A. 
Found in 1882 : described by Hidden in 
1886 : similar to Coahuila ; perhaps trans- 
ported from the same district by way uf 
Santa Kosa. 


Mineralog. Magaz. 
1890,vo!.9,p. U6. 


4,52(>0 


X33ii 

1 1 


lo 


Coahuila, Mexico. 

Since 1837 many masses have been 
brought to Santa Bosa, from a district of 
small area about 90 miles north-west of 
that t«wn. An Bccount of a visit by 
Hamilton was published by Shepard in 
1866 ; he desiguated the iron by the name 
Bonanza: eight Urge masses were removed 


Mineralog. Maga- 
zine, 1890, vol. 9, 
p. 107. 


253,645-8 


.' 




to the United Slates by Butcher in 1868. 






1331 


lo 


Sanchez Estate, Coaliuila, Mexico. 

Found in 1853 by Couch in use as an 
anvU St Saltilln. It was scud to have been 
brought to that town from the "Saneha 
Estate," but had probably been acquired 
still earlier at Santa Rosa, and been got 
at the north-west locality. 


Mineralog, Maga- 
zine, 1890, vol. i), 
p. 113. 


573'0 


134 


lo 


Sierra Blanca, Huejuquilla or Jimenez, 
Chihuahua, Mexico. 
The occurr.'nce at Sierra Blanca was 
recorded in 178*: the only specimen 


Minei^log. Maga- 
zine, 1S90, vol. 9, 
p, 140. 


47-3 






known— that from the Bergemann collec- 
tion— is now thought to be of doubtful 
ttuthfnticity ; in its etched figures it is 
like Toluca. 








lo 


CottOepoion Mass, Huejuquilla or 
Jimenez, Chihuahua, Mexico. 
Masses of iron, some of lliem probably 
belonging to one fall, have been known for 
centuries to exi^t near Huejuquilla; the 
Concepcion mass is said to have been trans- 


Ann.d.k.k.Naturh. 
Bofmus. Wien, 
189e,vol. 10, p. 2T4. 


15-8 








^^^H 


ported from Sierra de las Adargas in 1780. 






^^Hf 


E 2 



^^ Siderites or meteoric irons. 


^ 




No. 


Pane. 


Xnme of Meteorite und FUce of Find. 


Report of Find. 




1 


186 


la 


Rancho de la Pila, Labor de Guada- 


Mineralog. Maga- 


46,512-fl 








lupe, Durangu, Mmicu. 


zine, 1890, vol. 9, 












Plongheii up in 1882 : described by 


p. 153. 












Hapke in 1883. 










137 


%}> 


San Francisco del Xflezquital, 

Duraiigi), Mexiuo. 
Bronght from Mexico by General 
Castelnau, and deeonbed in 1868 by 
Daubr^. Tbe above ib the old name for 
the capital of Mezqnital. 


Mineralog. M^a- 
Kiiie 1890, vol. 9, 
p. 154. 


7,120-0 






138 


\o 


Bella Roca, Sierra da Ban PrunciHoo, 
San lingo Papasquiaro, Durango, 
Mesico, 
Acquired by Ward in 1888 : described 

by Whitfield in 1889. 


Amer. Jour. Sci, 
18a9,Ber.3,voL37, 
r- 439. 


3,542-0 






139 


\a 


Desoubridora, Catorce, San Luis 
Potosi, Meiico. 
Found before 1780, and deacribed by a 
committee in 1872. 


Mineralog. Maga- 
zine, 1890, vol. % 
p. 157. 


29-5 






140 


4i 


Charcas, San Luia Potosi, Mesico. 

it was ttien at the corner of the church, and 
was said to have been brought from Ban Jos6 
del Sitio, 12 lengues disunt. In 1866 it 
was removed to Paris. 


Mineralog. Maga- 
zine, 1890, vol. 9, 
p. 160. 


332'3 






141 


2c.4/ 


ZacatecaB, Mexico. 

Mentioned In 1792 ; it was said to have 
been found long before near the Quebradilla 
Mine. 


Mineralog. Mi^- 
zine, 1890, vol. 9, 
p. 162. 


3,846-9 






14Z 


la 

Its 
4i 


TolUOa VaUey, Mexico. 
Xiijuipilco, Valley of Toluca. 


Mineralog. Msga- 
zine, 1B90, vol. 9, 
p. 164. 


106,547-7 






143 


lo 


Yanhnitlan, Misteca aJta, Oasaca, 
Mexico. 
Mentioned by Del Rio in 1804. 


Mineralog. Maga- 
zine, 1890, vol. 9, 
p. 171. 


316-5 






144 


Dr. 


Lucky Hill, Sf. Eliziibeth, Jamaica. 
Found in 1885 about two feet below the 








L 


145a 


2c 


Santa Rosa (Tocavita), near Tiraja, Bo- 
yaoa Biver, New Grauaila, S. America. 

known a large mass of iron in nse as an 
anvil at Santa Bosa: with other small 
pieces it had been found on a neighbouring 
hiU, called Tocavita, m 1810 : they collected 
KBveral ^jiccimcna themselves. 


Ann. Chim. Phys. 
1824, vol. 25, p. 
438. 


1 01-0 


i 



B. Fall not recorded. 



6^ 



Name of Meteorite and Fliice of Find. 



Rastfata, New Grana^ia, 8. Amerira. 

Other maasea of iron were aeen by Rivero 
and Bousaingnult at Bosgala, and were saiil 
to have bcea found there. From the 
aimilarily of their characterB it is probable 
that Santa Bo&a and liasgata fell at the 



Tarapaca Desert (46 miles 
HeiTialga), Cliili. 
Found in 1840 ; deuoribed byGrag i 



iiaGC 



Mount Hicks, Mantoa BUdcob, a^iit 
40 miles frum Antiifagasto, Atacama, 
ChUi. 
Found about 1876, and described by L. 
f. in 1889. 

Serrania de Varas, AUcAina, Chili. 

Found about 1875, and described by 
L. F. in ISaSl. 

Caohiyuyal, Ataoama, Chili. 

Found in 1874 ; deacribed by Domeyho 
in 1876. 

lUmae, Atacama, Chili. 

Kduwd since 1870 : described by Techer- 
mak in 1872. 

Merceditas, 10 or 13 leagues East of 
Cliiiriaral, Ataoama, Uhili. 
Known since 1884 : dtscribcd by Uoweil 



Pan de Azaoar, Atiwatna, Chili. 

Found abuut 67 miles irom the port of 
Pun de Azucar iu 188T. 

Jnnoal, Atacama, Cbili. 

Found in 1866 between Bio Juncal and 
the Salinas de Pedernal ; bad pos-^ibly 
been transported to that pkce: described 
by Daubr^e in 1868. 

Fuquios, Copiapo, Atacama, Chili. 

i'ound about 1886 : described by Ilowel! 
in 1890. 

The Joel Iron, Atacama, Cbili. 

Found in 1858 in an unspecified part of 
the desert: deacribed by L. F. in 1889. 



Mineralos. Magn- 
lEine, 1889, vol 8, 
p. 257. 



Miuoralog. H^a- 
zice, 1889, vol. 8, 
p. 268. 

Minoralog. Magn- 
aine, 1889, vol. 8, 
p. 259. 

Mincralog. Maga- 
aine, 1889, vol. 8, 
p. 260. 

Proc. Rochester Ac. 
of Sc. 1860, 
1, p. 99. 



Mineralog. Maga 
zine, 1889, vol. 8, 
p. 261. 



Proo. Rochester Ac. 
of Sc. 1890, vol. 



r 



Siderites or meteoric irons. 



te and Place of Find. 



Barranca Blanca, between CbpUpo 
and Catamirco, Kouth America. 
Found in 1856, and dettccibed b; L. F. 



OhiH. 

Owing to an intercjiange of labels, tbe 
Bpecimen was described in 1868 bj Daubr^ 
as having been found in an unspecified 
locality in Ciiili. According to Domeyko 
it was supposed to have been found in the 
Cordillera de la Deiiesa, : 



Otumpa, Gran Chaco Gualamba, Argen- 
tine liepublio. 
The occurrence of metallic iron at this 
iocalitj having been reported, Don Rubin 
de Gelis was aent in 1783 to investigate the 
matter : his report was published in 1788. 

Bendegii River, Bahia, Brazil. 

Found in 1784 : described bj Momay 
in 181(1. 

Santa Catharina (Morro do Bodo), 

Itio San Francisco do Sul, Brazil 

Discovered in 1875 : descrihed by Lunay 

in 1877 ; it is regarded by some mineralo- 

giatB as probably of terrestrial origin. 

Locality unknown (from Prof. 
W5hler'a Collection). 
Described by Woliler in 1852, 

Locality unknown (from Smithsonian 
Museum Collection). 
Described by Shepard in 1881. 

Locality unknown (from United 

States National Museum Collection). 

Slice of a complete meteorite which was 

found in a collection of minerals formed by 

the late Col. J. J. Abert : described by 

Ri^a in 1887. 



Mineralog. Maga- 
zine, 1889, vol. 8, 
p. 256. 



Phil. Trans. 1788, 
vol. 78, pp. 37, 183. 
Mineralog. Magaz. 
1889, vol. 8, p. 
229. 


637,000-0 


PbiL Trans. 1816, 
vol 106, p. 270. 


3,115-0 


Oomptes Rendus, 
1877, vol. 85, p. 84. 


6,399-0 


Ami.Chem.Pharm. 
1852, vol. 81, p. 
253. 


30-5 


Amor. Jour. Sc. 
1881, ser. 3, vol. 22, 
p. 119. 


5-5 


Amer. Jour. So. 
1887, ser. 3, vol. 34, 
p. 69. 


47-0 




SiaeroHtes. 



Fair recorded. 



11. SIDEROLITES 

(consisling chiejiy of nkkeli/eroits ir'in and iUicates, both iit larje proporliim). 



A. Fall I 

[Arranged chronologically.] 



I 



.. 


F»B. 


NamB of Hat«orit« and Place of Fall. 


Date of F»ll. 


Weigh., 
la grams. 


164 

165 

166 

167 


2e 

la 
2e 


Taney County, Missouri, U.S.A. . . 

A fr^ment, sent from Taney County, 
Miesouri, about 1857-8, waa deacribed by 
Bhepard in I860. 

Amer. Jow. 8e. 1860, ser. 2, 
vol. 30, p. 205. 
A fragment of a meteorite waa given to 
Cos by Judge Green of Crawford County : 
no mention of place or date of find. 

Sec. Rep. Oeol. Betxmn. Arkansas, 
1360, p. 408. 
Green's fraguient was described under 
the name of Newton County (Arkansas) 
by Smitb in 1865. 

Amer. Jour. Sc. 1865, aer. 2, 

vol. 40, p. S13. 

A large mass was obtained by Kunz and 

reported by him in 1887 to have really 

fallen in Taney County, Miaaouri, about 

thirty yeara before, and to have been after- 

Amer. Jout. 8g. 1887, ser. 3, 
vol. 34, p. 467. 

Lodran, Mooltan, Panjaub, India . . 

Esthervllle, Emmet County, Iowa, 
U.8.A. 

Veramin, Teheran, Persia .... 


Fell about 1857-«. 

Oct. 1, 1868. 
May 10, 1879. 

Fell 1879-80. 


2404'5 

66-5 
116,003 '0 

53-85 



^^^^^H Siderolites. 


^ 


^^^^^■» B. Fall bot Eeoorded. 


1 








I 




So. 


PSDC. 


Name of Meteorite and Place of Find. 


Report of Find. 


Wdgbt 
in gran,.. 




168 


2b 


Hainholz, Minden, Westphalia. 

Found in 1856 : described by Wohler 
in 1857. 


Pogg. Ann. 1857, 
vol. 100, p. 342. 


48*-l 




169a 


2s 


Steinbach, Eragebirge, Sutony. 

Reported as "native iron" by J. G. 
Lehmann in 1751. 


Kurae Einleitung 
in eicigo Theilo der 
Bei^werks-Wissen- 
schaft, 1751, p. 79. 


132-0' 


1 




169b 


Id 


HitterBgrtm, Erzgebirge, Saxony, 
found in 1833. 


ZeitBch. deutBch. 
geol. GeseU. 1861, 
vol. 13_p. 148. 
Der Eisenmeteorit 
von RittersgrUn im 
sachsisohen Erzge- 
birge : von A. W. : 
Freiberg, 1876. 


694'2 






169c 


2e 


Breitenbacli, Eragebirge, IJobemia. 

Found in 1861 : described by Maskelyno 
in 1871. 

are within five Englisb miles of each 
other, on the border of Saxony and 
Bohemia; the siderollteH probably fell at 
the same time. Breithaupt suggeats that 
this was the faU reported to have taken 
place at Whitsuntide in the year 1164 : 
Buchner (p. 124) suggeatfl a fall which 
took place between 1540 and 1550. 


Phil. Trans. 1871, 
vol. 161, p. 359. 


6,231-0 










Berg-nndhiitt.Zei- 
tung, 1862, Jahrg. 
21, p. 321. 








170 


2e 


Brabin, Minali, Bussia. 

Found in 1809, 1810 or 1820. 


Bull. des. Sc, par la 
Soc.pbilom.,PaWs, 
1823, p. 86. 
Partsch's Die Me- 
teoriten zu Wion. 
1843, p. 90. 
Erman's Archiv. f. 
wisa. Kunde von 
Euflsland, 1846, 
vol. 5, p. 183. 


22-2 




k 


171 

I 


2e,ic 

I 


The Pallas iron. 

Found in 1749 between the Ubei and 
Sisim rivers, JeniBeisk, Asiatic Russia ; re- 
ported by Pallas in 1776. 


Reise d. verach. 
Prov. d. ru88. 
Beh;hB ; von P. S. 
Pallas. St. Pet*rB- 
buri!,1776. Partiii. 
p. ill. 


3,735-8 


1 



B. Fall not recorded. 



River Senegal, West Africa. 

"Native Iron" was found by '^ 
a 1716 to be in very common use in many 
parts of the kingdoms of BsJubuk and 
Siratik. 



Powder Mill Creek, Ciimberland 
County. Tennessee, U.S.A. 
Found in 1887: deaoribod in the same 
year by Whitfield and Kunz. 

Eagle station, Carroll County, Een- 
lucky, U.S.A. 
Found in 1880, and desoiibed by Konz 



Brenham Township, Kiowa County, 
KaoBOB, U.N.A. 
Found about 188(1 : described by Kunz 
nl890. 

TnCBon, Arizona, U.S.A. 

Two laroe inaseea, long preaerved at 
Tucson, had been transported to thnt town 
Q the Puerto de lo3 MuchaclioG, a pass 
abont 20 or 30 miles eouth of Tucson. 
Their existence baa been known for cen- 
turies. One of them has been termed the 
Signet or Irwin-Ainsa iron, the othtr the 
Carleton iron. 

ImilaC, Atacania, Chili. 
Si»nl Known in 1822 : probably the specimen 
If found at Campo de Pucard. had been carried 
from Imilac. 

Vaca Muerta, Atacama, Chili. 

Mentioned in 1861, and described in 

1864 by Domeyko as found at Sierra de 

™ CO. Specimens probably got from the 

B place are known by various names 

(Mejillonei!, Jarqueraor Janacora P^as, &a.) 



AUgemeine Historie 
der ReisenzuWas- 
ser und Lande '. ' 
J. J. 8chwabe. 
LeijiKig, 1748, vol. 
2, Book 5, Ch. 13, 
p. 510. 

Amer. Jour. Sc. 
1887,i«>r.3,>'ol.34, 
pp. 387, 476. 



Amer. Jour. Sc. 
1890, Bcr. 3, vol. 
40, p. 312. 

Mineralo^. Mi^^ 
zine, 1890, vol " 
p. 16. 



Mineralog. Maga- 
zine, 1889, vol. 8, 
p. 243. 



Minoralog. Maja 
zine, 1689, vol 8 
p. 234. 



Siderolites. 



Ho. Pme. 


Kaine of Meteorite and Place of Kind. 


Report of Find. 


Weight 
in grams. 


180 


2e 


Llano del Inca, 35 lea^uoa &.E. of 
Taltal, Atacama, Chili. 


of Sci. 1390, vol. 
1, p. 93. 


376-0 


181 


2e 


Dofia Inez, Atncama, Chili. 


1,016-0 






'i'he meteorites of Llano del Inca and 










DoSa Inez were found in these localities in 










1888, and were described by Howell in 










1890 : " polisbed sections of the two 










meteorites are in many caaes not diatin- 










guishable," and Howell Ib incUned to think 










that they belong to a single fall. (Soma 
of the polished lacea are not to be dietin- 


















guished from those of VacsMuerta.) L. F. 






182 


2fl 


Copiapo, Chill. 

Num.!rou8 maaaea of this typ 
brought to Copiapo Mnce \%<a, 
them, owing to an interchang 
have been supposed to come 
Sierra de la Dehcsa (Deesa), net 


"■ ralog. Maga- 
1889, vol. 8, 
5. 


769-5 



I 


p 




~1 


^H Aerolites. A. Fall recorded. 


] 


^^^M III. AEROLITES 


i 




H 


^^^r or Muteoric Stones 


« 


^^1 (eonsistino general!'/ of one or more sUimtei, interspersed with isolated parlides 0/ H 


1 


nicfe?i/trrot(8 iron, troiUfa, tfcc). 


1 


A. Pall Kecobded. 


K 


[Arranged clironolocrically.] 


^ 


1 




Pane. 


NniDB of Meteorite and PUct of Full. 


Date of Fall. 


Weight 
in gTBm.. 


1 


4e 


EnBishelm, ElsaaB, Germany 


Nov. 16, 1492 


458-0 






2ff 


SclieUJn, near Stargard, Pomeiauia, 

Prussia. 
Pleacowitz, near Keicbstadt, Bohemia . 


April 11, 1715 


— 






% 


June 22, 1723 


25-6 




186 




Ogi, Hizen, Kiuaiu, Jaijan . 


Fell about 1730 


4,185-0 




187 


4c 


Tabor (Plan, Strkow), Buhemia 




July 3, 1753 


151-0 




188 


2g 


Luponnaa, Ain, France . 




Sept. 7, 1753 


7-7 




189 


% 


Albareto, Modeua, Italy . 




July 1766 


B3-0 




190 


4c 


Luce (Maine), Sartho, France 
Mauerkirchen, Upper Austria 




Sept. 13, 1763 


11-9 




191 






Nov. 20, 1768 


302-0 




192 


2? 


Eichstadt, Bavaria . 




Feb. 19, 1785 


13-8 




193 


2/i 


Kharkov (Bobrik), Russia . 




Oct. 12, 1787 


437-2 




194 


2h 


Barbota.:WS^^,SS,}l-"to,I-™.e 


July 24, 1790 


1712-5 
1145-5 




195 


4c 


Siena, Cosona, Italy .... 


June 16, 1794 


128-7 




196 


46 


Wold Cottage, Tkwing, Yorkshire . 


Dec. 13, 1795 


20,111-0 




197 


2ff 


Bjelaja Zerkov. Kiev, Russia . 


Jan. 15 or 16, 1796 


9-2 




198 


2? 


Sallea. near ViUefranche, RhQne, France. 


March 12, 1798 


165-0 




199 


4c 


Krakhut, Benares, India . 


Deo. 19, 1798 


610-6 




200 


at. 4c 


L'Aigle,Urne, France. 


April 26, 1803 


2,242-0 




201 


2h 


Apt (Saurette), Vaueluse, Prance . 
Massing (S^ Nicholas), Bavaria . 


Oct. 8, 1803 


37-4 




202 


3n 


Dec. 13, 1803 






203 


2? 


Darmstadt, Hease, Germany 

High Poasil, near Glasgow, Scotlan.l . 


PeU before 1804 


1-6 




204 


4t; 


April 6, 1804 


91-3 




205 


2? 


Hacienda de Bocaa, San Luis Potosi, 

Mexico. 
Doroninsk, Irkutsk, Asiatic Buesiti . 


Nov. 24, 1804 


— 




206 


2S 


April 6, 1805 


8-9 




207 


2i? 


Aaeo, Coftiica 


Nov. 1805 






208 


4n 




March 15, 1806 


13-0 




209 


2A 


Timochin, Juoimov, Smolensk, Russia. 


March 25, 1807 


138-5 




210 




Weaton, Connecticut, U.S.A. 


Dec, 14, 1807 


1,034-5 




211 


2? 


Cusignano, Nooeto, Parma, Italy 


April 19, 1808 


9-7 


1 


212 


I 


s"""""': E;ESs;«n,u. £«;"■ 


1 May 22, 1808 


(1,570-0 
\ 13-8 



1 


r 


Aerolites or meteoric stones. 


i 






No. 


Pane. 


Name of MetBorite aod Place of Fall. 


Data of Fall. 


Wdght 1 
in grami. 


\ 


213 


2A 


Lisaa, Bunzlau, Bohemia . 


Sept. 


3.1808 


169-6 




214 


2ff 


Moradabad, Konh-West Provinces, 


Fell in 1808 


17-1 










ludia. 












216 


1\ 


Kikino, Vinsma, Smolensk, Buasia 


FeU in 1809 


25-0 






2m 


2h 


Mooresfort, County Tippetary, Ireland . 
(a) CharBonville^ 
(J) Boia de Fon- 
taine, Meun=, 


Aug. 


1810 


243-4 

108-6 

2,227-0 






217 


ih 


Charsonville : (e) Fragment Loiret, 
of a atone France, 
labelled 
Ghurlres. 


Nov. 


23, 1810 


20-0 






218 


2h 


KulesehOVka, Poltava, Eussia . 


March 12, 1811 


57-9 






219 


2A 


Berlanguillaa, near Burgoa, Spain 


July 


8, 1811 


26-5 






220 


2A 


Touloase (Grrenade), Haut« Garonne, 

France. 
Erxleben, Mi^deburg, Prussia . 


April 


10, 1812 


31-9 






221 


2A 


April 


15, 1812 


31-5- 






222 


21M 


Chantonnay, Vocd^, France . 


Aug. 


5, 1812 


1,352-3 






223 


24 


Limerick (Adare, Falia, &c.), IreLrad . 


Suijt. 


10, 1813 


114'5 






224 


3»t 


LuotolaxJViborg, Finland 


Dec 


13, 1813 


20'7 






225 


2h 


Gurram Konda, between Punganur 


FeU in 1814 


9-8 










and Kadapa, Madras, India- 












226 


%k 


Bachmut, Ekaterinoalav, Russia . 


Feb. 


15, 1814 


40-8 






227 


2k 


Agen, Lot-et- Garonne, France 


Sept. 


5, 1814 


40-6 






228 


2k 


Chail, Allahabad, North- West Provincea, 
Durala, N.W. of Kumal, Pimjatib, India 


Nov. 


5, 1814 


— 






229 


21 


Feb. 


18, 1815 


12,588-9 






230 


4o 




Oct. 


3, 1815 


41-3 






231 


2ft 


Zaborzika, Ozarlorya, Volhynia, Kussia 


April 


11, 1818 


9-2 






232 


An 


Seraa, Macedonia, Turkey . 


Juno 


1818 


399-6 






283 


21 




Aug. 


10, 1818 


27-5 






234 


3n 


Jonzac, Charente InfSrieure, France 


Juno 


13, 1819 


fi-0 






235 


21 


PohlitZ, near Gera, Keusa, Germany 


Oct. 


13, 1819 


86-9 






236 


21 


Lizna, Dunaburg, Vitebsk, Russia 


July 


12, 1820 


59-5 






237 


io 


Juvinas, near Libonnez, ArdSche, France 


Juue 


15, 1821 


840-0 






238 


21 


Angers, Maine-et-Loire, Frauce . 
Agra (liadonah), ludia 


June 


3, 1822 


22-3 






239 


21 


Aug. 


7, 1822 








240 


21 


Epinal (La Baffe), Vosges, Franco 


Sept. 


13, 1822 


1-6 






241 


21,ih 


Wnntt^l,,,,,,. WFiittehpurlN-WestPro- 
Futtehpur: \^^^.^^^^ {vii^ces, India 


\ Nov. 


30, 1822 


( 1,286-0 
\ 136-0 






242 


21 


Umballa (40 miles S.W. of), Puajaub, 

India. 
Nobleborou tfh, Lincoln County, Maine, 

U.S.A. 
Renazzo, Cento, Ferrara, Italy . 


Fell 


in 1822-3 


2o-(; 






243 


3n 


Aug. 


7, 1823 


- 






244 


3m 


Jan. 


IS, 1824 


15-0 






245 


2m 


Zebrak, near Horowitz, Bohemia . 


Oct. 


14, 1824 


83-9 






246 


2v\ 


Haniemoy, Charles County, Maryland, 


Feb. 


10, 1825 


325-5 






247 


21 


Honollllu, Hawaii, Sandwich Islands . 
Pavlograd, Ekaterinoslav, Russia 


Sept. 


27, 1825 


81-0 




1248 


2m 

1 


May 

■ 


lt>, 1826 


160-8 1 









A. Fall recorded. 




71 


\ 




: 


P™ 




Dat 


B of Fall. 


Weight 
in grama. 






2m 


Mhow, Azamgarh District, North- 


Feb. 


16, 1827 


I63-B 








West Provinces, India. 















2m 


Drake Creek, Nashville, TeEnessee, 


May 


9, 1827 


19-4 










U.3.A. 












1 


3n 


Bialystoek (Jasly), Grodno, Russia . 


Oct. 


6, 1827 


3'7 






8 


2m 


Richmond, Henrico Counly, Vir- 
ginia, U.S.A. 


June 


4, 1823 


1G9'5 






S 


2m 


Forsyth, Georgia, U.S.A. . 


May 


8, 1829 


72-G 






i 


2m 


Deal, near Long Branch, New Jersey, 

U.S.A. 
Krasnoi-Ugol, Bjaaan, EiisBia . 


Aug. 


14, 1829 


— 






g 


2ra 


Sept. 


9, 1S29 


_ 








2ni 


Launton, Bicester, Oxfordshire . 


Fell. 


15, 1830 


1,022-0 








2r« 


Perth (N. Inch of), Scotland 


May 


17, 1830 


1-5 








2ra 


Vouille, near Poitiers, Vienne, Prance . 


May 


13, 1831 


60'9 








2m 


Wesaely, Hradisch, Moravia, Austria . 


Sept. 


9, 1831 


3-1 






B 


2m 


Blansko, Briinn, Moravia, Austria 


Nov. 


25, 1833 










2m 


Okniny, Kremenetz, Volhynia, Busaia . 


Dec. 


27, 1^33 


7-0 






Z 


2m 


CharviaUaa, near Hissar, Delhi, 
Mascombes, Corrfize, France 


Jime 


12, 1834 


37-8 






263 


2m 


Jan. 


31, 1835 


. 5-0 






264 


2™ 


AldsworUl, near Cirencester, Gloucester- 

Ehire. 
Aubres, Nyons, Drome, France . 


Aug. 


4, 1835 


525-4 






265 


3n 


Sept. 


14, 1836 


48S'0 






266 


2w 


Macao, Hio Grande do Norte, Brazil . 


Nov. 


11, 1636 


6-4 






267 


2h 


N agy-D iwina, neiirBudetm,TrentBoluti, 
Hungary. 


July 


24, 1837 


3'0 






268 


2n 


Eanandea, Charente InKrieure, France. 


Aug. 


1837 


3-0 








2m 


Kaee, Sainlee District, Oiide, India 


JaS 


29, 1838 


209-2 






270 


2n 


Akburpur, Saharanpur, North-West 

Prorinces, India. 
Chandakapur, Berar, India 
Montlivault, Loir-el-Cber, France . 


April 


18, 1638 


1,568-7 






271 


2n 


June 


6, 1838 


760-7 






272 


2m 


July 


22, 1838 


11-0 






273 




Cold Bokkeveldt, Cape Colony 


Oct. 


13, 1838 


l,0:,7-0 






274 


2h 


Little Pinay, Pulaabi County, Missouri, 

U.S.A. 
Karakol, Ajagus, Kirghiz Steppes, 


Feb. 


13, 1839 


103-9 






275 


2n 


May 


9, 1840 


2-0 






276 


2n 


Uden, Norrh Brabant, Netherlands 


June 


12, 1840 


6-5 






2.7 


2ra 


Cereseto, near Ottiglio, Alessandria, 
Piedmont, Italy. 


July 


17, 1840 


124-2 






278 


2-j 


Griineberg, Hemrichsau, Prussian Silesia 
Chateau-Renard, Triguerea, Loiret, 

Frunce. 
Milena, Warasdia, Croatia, Austrii 


March 


22, 1841 


30-8 






279 


2m 


June 


12, 1841 


3,290-0 






280 


2n 


April 


26, 1842 


25-4 






281 




Aumi^res, Loz^re, France . 


June 


4, 1842 


43-0 








4(j 


Biahopville, Sumter Caunty, S. Caro- 
lina, U.S.A. 


March 


25, 1843 


512-0 






283 


It..4n 


Utrecht (Blaauw-Kapel), Netherlands . 


June 


2, 1843 


69-8 






284 


3.1 


Manegaum, near Eidulabad, border of 


June 


29, 1843 


11-4 




h 


■ 


Khandei^h, lodia. 





■i 


B 


1 



r 



Aerolites or meteoric stones. 



■all. if "j^\. \ 



NordhauHen, 



Klein-Wenden, 

Erfurt, Prussia. 
Cerro Cosina, near Dolores Hidalgo, 

Ran Miguel, Guanaxuato, Mexico. 
Killeter, County Tyrone, Ireland . 
Favars, Aveyron, France 
Le TeiUeul, Manche, France 
Monte Milone (now called Pollcc/ji), 

Macerata, Italy, 
Cape Girardeau, Mieeouri, U.S.A. 
Schonenberg, Mindelthal, Scliwaben, 

Bavaria. 
Linn County (Hartford), Iowa, U.S.A. 
Castine, Hancock County, Maine, U,! 
Marmande, Aveyron, Franca . 
Ski, Amt Akershuos, Norway 
CabarraB County, N. Carolina, U,S,A. 
Kesen, Japan. 

Shalka, Bancoorah, Bengal, India.. 
Giiterslob, Westphalia, FruEsia 
Quin^ay, Vienne, France , 
NuUes, Catalonia, Spain 
Hellore (Yatwr), Madras, India 
niezo-Madaras, Transylvania 
Borkut, Marmoros, Hungary 
Bustee, between Goruckpur and Fyzabad, 

Girgenti, Sicily .... 
BegOWlie, Bengal, India 
Duruma, Wnnikaland, E. Africa . 
Oesel (Gasiude Kaande, near Piddul), 

Baltic Sea. 
Gnarrenburg (Bremervorde), Hanover 
Bt. Denis - Westrem, near Ghent, 

Belsium. 
Petersburg, Linciiln County, Tennessee, 

U.S.A. 
TrenzanO, Brescia, Italy . 
Pamallee, Ma^lraa, India , 
Heredia, ^an JosS, Costa Rica 
Stavropol, north side of the Caucasus, 

Kiissia. 
Kaba, Debrcczin, Hungary . 
Lea Ormea, near Joiguy, Yonne, France 
Ohaba, near Karlsburg, Tranayhania . 
Pegu (Quenggonii), British Biirraah 
KakOWa, Teme-er Biir.at, Hungary 
■ _- . (o) AuHson,! Haute Garonne, 
Auason: ^jj cia,^c, [ France. 
Molina, Murcia, Spain 



Sept. 


16, 1843 


Jan. 


1844 


April 


29, 1844 


Oct. 


SI, 1844 


July 


14, 1845 


May 


8, 1846 


Aug. 


14, 1846 


Dec. 


25, 1846 


Feb. 


25, 1847 


May 


20, 1848 


July 


4, 1848 


Dec. 


27, 1848 


Oct. 


31, 1849 


,Iune 


13, 1850 


Nov. 


30, 1850 


April 


17, 1851 


Summer, 1851 | 


Nov. 


5, 1851 


Jan. 


23, 1852 


Sept. 


4, 1852 


Oct. 


13, 1852 


Dec. 


2, 1852 


Feb. 


10, 1853 


March 


6, 1853 


Fall in 1853 | 


May 


11, 1855 


May 


13, 1855 


Juue 


7, 1855 


Aug. 


5, 1855 


Nov. 


12, 1856 


Feb. 


28, 1857 


April 


1, 1857 


April 


5, 1857 


April 


15, 1867 


Oct. 


1, 1857 


Oct. 


11, 1857 


J)ee. 


27, 1867 


May 


19, ]858 


Dec. 


9, 18E8 


Dec. 


24, 1858 



1,281 -0 

1,132-0 

109-2 

10-0 

4-5 

11,287-0 

733-7 

40-0 

1,000-0 



61,361-0 
54-0 
22-6 



A. Fall recorded. 


^ 




Ko. 


.ne. 


Name of Meteorite and Place of Fall. 


Date of Fall. 


WeiBht 
m grama. 






325 


3(i 


Harrison Connty, Indiana, U.S.A. . 


March 28, 1859 


38-7 




326 


3d 


Beuste, ntjar Pau, Basses-Pyreiieea, 

France, 
Bethlehem, cear Albany, New York, 


May 1859 


40-5 






S27 


3d 


Aug. 11, 1859 


_ 










U.S.A. 










328 


3<i 


Pampanga (Mesico), Philippine lalands 
Alessandria (San Giuliano Vecchio), 


Fell in 1859 


1-8 






329 


3d 


Feb. 2, 1860 


35-0 










Plwl.iKmt, Italy. 










330 


4!l 


Khiragurh, S.E. of Bhurtpur, India . 


March 28,1860 


353-3 






431 


as, 3li 


New Concord, Moskingum County, 


May 1, 1860 


19,519-0 


1 






Obin, U.B.A. 










3(i 


KufliaU, Kiimaon, India . 


June 16, 1860 


4-1 






2« 


DhurniBala, Kangiu, Punjaub, India . 
(Qiitahar Bazaar) \ 


July 14, 1860 


12,407 '0 
13,071-5 






4A 


(Bulloah) J 


May 12, 1861 


843-0 

5,060-0 

168-6 








3d 


Canellas, near Barcelona, Spain . 


May 14, 1861 


1-5 








3wi 


Groanaja, Banks of tbaTerek, Caucasua, 
Klein-Menow, Alt-Strelitz, Mecklen- 


June 28, 1861 


160-0 








2o 


Oct. 7, 1862 


1,182-0 










burg, Germany 












3d 


Pulsora, K.E. of Butlain, Indora, Central 
India. 


March 16, 1863 


48-0 








3d 


Busohhof, Courland, Busaia 


June 2, 1863 


98-1 








3d 


Pillistfer (Aukoma), Liyland, Eussia . 


Aug. 8, 1863 


157-2 








3d 


Shytal, 40 miles north of Dacca, India . 


Aug. 11, 1863 


462-7 








3d 


Tourinnes-la-Grosse, IVlemont, Bel- 


Dec. 7, 1863 


203-1 








3d 


Manlihoom, Bengal, India. 


Dec. 22, 1863 


122-9 








3d 


Nerft, Courland, Russia 


AprU 12, 1864 


69-5 i 








aw^d 


Orgueil, near Montauban, Tam-«t- 
Garoniie, France. 


May 14, 1864 


621-4 








3e 


Dolgovoli, Vollijnia, Rusaia 
Supuhee: iGoruck- 


June 26, 1864 


1-6 
/■4,050-6 








2o 


(a) MouzaKhoorna, Sidowra, purDia- 


Jan. 19, 1865 










4A 


(6) Bubuowiy Indigo Factory, t r i c t , 












Supuhee, India. 




I 200-0 








3e 


Vernon County, Wiaconein, D.S.A. . 


March 26, 1866 


52-1 








3c 


Gopalpnr, Jessore, India . 


May 23, 1865 


147-0 






350 


3d 


Dundrmn, Tipperary, Ireland . 


Au^. 12, 1865 


245-0 






351 


3e 




Aug. 25, 1865 


9-1 






352 


4o 


Sherghotty, near Gya, Behar, India . 
Muddoor, Mysore, India . 


AuR. 25, 1865 


118-8 






353 


4n 


Sept. 21, 1865 


407-3 






354 


3c 


Udipi (Yidabettu), Suurh Canara, India. 
Pokhra, near Bustee, Goruckpur, India . 


AprU 1866 


3,3060 






355 


3e 


May 27, 1866 


45-9 






356 


3e 


St Mesmin, Aube, France. 


May 30, 1866 


109-8 






m 


5r,<d 


Knyahinya, near Kagy-Bertzna, Him- 


June 9, 1866 


13,0530 






3.1 


Jon^heir, Abmedmiggur, Hombay 


Oct. 5, 1866 


18-8 


1 



Aerolites or meteoric stones. 



Cangas de Onis, Asturias, Spain 
Khetrie (Wankhoo, Phulee, &c.), Eaj- 

pootima, India. 
Tadjera, near Guidjel, Satif; Algeria . 
Pultaak (Siedlce, GostlidB, &c.), Poland. 
Daniel's Kuil, Griqualaud, South 

Slavetic, Agnm, Croatia, Austria 

OmanB, Doubs, France 

SaUgUiS, St. Elienne, Basses-Pyrento, 

frarce. 
Danville, Morgan County, Alabama, 

U.S.A. 
Frankfort (4 miles S. of), Franklin 

County, Alabama, U.S.A. [India. 

Moteeka Nugla, Ghoordha, Bhurtpur, 
Hessle, near Upaala, Sweden 
Kr^enberg, Zwoibrdcken, Rhenish 

Bavaria. 
Cl^gUerec (Kernouve), Morbiiian, 

France. 
Tjabe, Padangan, Java 
Stewart County (12 miles S.W. of 

Li.mpkin), Georgia, U.S.A. 
Ibbenbiihren, Weatphalia, Prussia 
Gabeza de Mayo, Murcia, Spain 
Roda (4 miles from), Hueaca, Spain 
Searsmont , Wa Ido Cunn ty .SJaine, U.f 
Laborel, Drflme, France, 
Bandong, Java. 
Dyalpur, Sultanpur, Oude, India. 
Tennassilm, Esthland, Russia . 
- ' lAutbon and Lanc^, YendQme, 

Lance. \ Loir-et-Cher, France. 
Orvinio, near Home, Italy . 
Jhling, Punjaub, lodia 
Khairpur, 35 miles east of Bhawalpur, 

Santa Barbara, Rio Grande do Sul, 

Aleppo, Syria .... 
Sevnikovo, near Belgorod, Knrsk, 

Russia. [Carolina, U.S.A. 

Nash County (near Caatalia), 
Virba, Vinin, 'I'urkey 
Kerilia, Mael Pealivien, COtee-du-Nord, 

France. [U.S.A. 

West Liberty, Iowa County, Iowa, 
Sitathall (Nurrah), S.K. of Racpur, 

Ceiitial Province;', Indiii. 



Jidy 
Sept. 



Sept. 



June 17, 1870 

Aug. 18, 1870 
Spring 1871 

May 21, 1871 

June 14, 1871 

Dec. 10, 1871 

May 8, 1872 

Jnue 28, 1872 



July 23, 1872 

Aug. 31, 1872 

June 1873 

Sept. 23, 1873 

Sept. 26, 1873 
Fell about 1873 



14, 1874 
20, 1874 
26, 1874 



39-6 I 
17,905-5 
449-5 

20-7 

1,018-5 

15-8 

27-2 

32-0 

407-9 

910-4 

2-8 

9,346-6 < 



51-5 

291.5 
14-0 



29-4 
74-9 



■ 








1 


A. Fall recorded. 




" 1 


'Bne. 


Nnms of Meteorite and Place at Fall. 


Date of Fill. 


Weight 
in grams. 




^ 


Zaadtoy, Temeser Bauat, Hungary 


March 31, 1876 


25-2 


3n 


Nageria, Fathabad, Agra, India . 


April 


24, 1875 


18-5 




3^ 


MomanB, Bourdoaux, DrOiiie, France . 


Sept. 


1875 


975-0 




%. 


Judeaegeri, Kadaba Taluk, Myaore, 
India. 


Feb. 


16, 1876 


135-1 




s& 


Vavilovka, Kheraon, RuBsia 


June 


19, 1876 


10-3 




Sff 


Stftlldalen, Nja Kopparberg, Orebro, 
Sweden. 


June 


28, 1876 


1,563'0 




8ft 


Rochester, Fult«n County, Indiana, 

U.S.A. ru.aA. 

Warrenton, Warren County, Missouri, 


Dec. 


21, 1870 


8-5 




%b 


Jan. 


3, 1877 


82-5 




8ft 


Oynthiana (9 miles from), Harrison 
County, Kentucky, U.S.A. 


Jan. 


23, 1877 


154-8 




3ft 


Htm^en, Hease, Germany . 
Jodzie, ronevej, Kovno, Russia . 
8oko-Ban]a, N.E. of Alexinatz, Seryia. 


May 


17, 1877 


5-4 




Sft 


June 


17, 1877 


1-6 




3& 


Oct. 


13, 1877 


1,975-0 




3A 


Cronstadt, Orange Biver Free State, 
8. Afrioa. 


Nov. 


19, 1877 


1,226-6 




* 


Bhagur, India 

TieBchiiz, Prerau. Moravia. 


Nov. 


27, 1877 


10-5 




■■3ft 


July 


15, 1878 


17-3 




3A 


Dandapur, Gomckpur, India 
RakOVka, Tula, Ruasia . 


Sept. 


5, 1878 


2,245-0 




3ft 


Nov. 


20, 1878 


375-0 




3J 


La Becasse, Dun lePoelier,Indre, France. 


Jan. 


31, 1879 


19'5 




4o 


Angra dos Reis, Rio de Janeiro, BraziL 


Jan. 


187y 


6-3 




SZ 


Itapicuru-mirim, Maranbao, Brazil . 


March 


1879 


G-4 




3i 


Gnadenfrei, Prussiiin Silesia 


May 


17, 1879 


54-1 




3m 


Nagaya, Eutre Rioa, Ar^en tine Republic. 
Kalambi, Bombay, India . 


July 


1, 1879 


7-0 




3i 


Nov. 


4, 18T9 


28-0 




32 


Tomatlan, Jalisco, Mexico . 


Sept. 


17, 1879 


135-7 




3Z 


Middlesbrough, Yorkabire 


March 14, 1881 


25-6 




3? 


Facula, JacaK Hidalgo, Mexico. 
GrOBB-Liebenthal, 12 milca S.S.W. of 


June 


18, 1881 


28-0 




2.1 


Nov. 


19, 1881 








Odeasa, RiiBaia. 












MOCS, KoloB, Transylvania . 


Feb. 


3, 1882 


14,510'0 




FukUtomi, Hizen, Japan . 


March 


19, 1882 


4'5 




3n 


Pavlovka, Balacbev, Saratov, Russia . 


Aug. 


2, 1882 


78-0 




3; 


Pirgunie, Dinagepur, India. 

Saint CapraiB-de-Qiiinaac,Giroade, 

AlftaneUo, Brescia, Italy . 


Aug. 


29, 1882 


734-0 




32 


Jan. 


28, 1883 


9-2 




3ra 


Feb. 


16, 1883 


2,515-0 




3i 


Pirthalla, Hissor District, Puiijaub, 


Feb. 


9, 1884 


427-0 




3/ 


Djati-Pengilon, Java . 


March 


19, 1884 


469'0 




3ra 


TyaneB island, Hardanfser Fiord, Norwav. 
Chandpur, 5 milea N.W. of Mainpuri, 
N'l.rtli-West Provinces, India, 


May 


20, 1884 


896-0 




3i 


April 


6, 1885 


490'5 














37n 


Naminianthal, Soutb Arcot, Madras, 

India. 
AbbIbI, Perugia, luily .... 


Jau. 


27, 1886 


1,623'0 




3' 

1 


May 


24, 1888 


1520 


■ 



AeweEtes ar maUark stamts. 



l^rfglllBIIII^"— ^<f^I. 




«T 2« ^_ 

4% ^ T IIIIiImT ill! Lmiiz3«. 

MI 3» JeaS!irri°^ 



4« «« Bi-ii; 






■¥-1 - 



444 3a Ifaalliitginn. 






44% 


'-, 


4K 
4*1 


£ 


Mi 
4n 

4(4 


9m 


«< 


^ 


4» 


3m 


4C7 


3m 

am 



bkdarll, E^drnTopoi. Tr^iifnngi 
CroM Boads, Wilaoi Ccnarr, 

Bath, & DuLMA. U.SJL 
Blicrai, J-'—f^. r"-" 
Besrer Cbeek, Wck Kombu I^ 

tret, Britiait CoiamUs. 
Zsbro^Je, Wihw, BiM^ . 
Fidier, P'A Covntr, Xii[iMntt,U.S.A. 
"--' Badndr. Bttol ftrtrict. Cental 



BofL Badndr. 
RoTineo, Ii 



Bi*hlUiinir(:nid Ftujatorpor), IGixapar 
Ustnct, Sonfa-West ProTinca, Indn. 

Ambajrar Nagla, Sifcai^ia BmTkIbQ, 
Ali^rit Duoict, Swtli-Weat Pio- 
•i[ic«a, Tttlis. 

Madrid, Spain 

LecVM, Xemnt, Be^um . 



Sa<. 


4vl*« 


Si-. 


£I.Ii66 


.-™- 


%isex 




s:. i*T 




X istiO 


Jim 


£,L^M 


^ 








^ 


9,189* 


Ai<a 


36,1895 


ibr 


27,1895 


FebL 
April 


10,1896 
13,1396 







B. Fuj. B<n BrcoBDEik 
lArraoged gMgnphicrflr.] 




y» 


PMm, 


KuDt of HeUorite >ad Tlsce of Fiod. 


Report of Find. 


ingn 


4«f 


»f 


Mainz, ne<i»e, Germany. 

ItoKiibcd in I»5T by Seelheim : it had 
Iteii turaeil iip by a plough somo years 


Jahrb. d. Ter. fui 
Naturk.imNassau, 
1857, p. 405. 









B. Fall not recorded. 


83^ 




Pbq.. 


NBm« of Meteorite and FUoe of Find. 


Report of Find. 


Weight 
in grams. 




3o 


Oczeretna, Lipovitz, Kiev, Eusaia. 




117'2 






Pound ia the siuumer of 1871. 










So 


Assam, India, 
Found in 1846 ia the refuse of the " Coal 

obtained from Aasam. 


Proc. Asiatic Soc. 
Bengal, June, 1846, 
pp. slvi, IxKvi. 


538-7 






ih 


Goalpara, Assam, India. 

Found among some epeoimena obtained 
from the neiglibourhood of Goalpara : de- 
scribed by Haidingor in 1869. 


Wien. Akad. Ber. 
1869, vol.59, part2, 
p. 665. 


1,187-0 






Sec. 




Trans. Boy. Soc. of 


Sections 








One person thought he saw it fall in the 


New South Wales, 


only. 








month of Jtfay, about 1860 : another reports 


1872, vol. 6, p. 97. 










that he saw it lying oo the ground in 1845. 
Makariwa, Invercargill, New Zealand. 










So 


Proc. Roy. Soc., 


62-8 








Pound in clay, about aj ft. from Ihe 


18y3. vol. 53, p. 










surface, in 1879; described by Ulrich and 


54: Miueralog. Ma- 










L. r. in 1893-4. 


gazine, 1894, vol. 
10, p. 287. 








So 


County, New York, U.S.A. 


Amer. Jour. Sc. 


17-2 








1887, ser. 3, vol 34, 










Pound about the year 1863 : described 


p. 60: Ami.d.k.k. 










by Bailey in 1887 : Brezina points out a 


Naturh. Hofmus. 










close likeoesa of this stone and also of 


Wien, 1896, vol. 










" Yorktowu " to those of Wtst Liberty, 


10, p. 251. 








3o 


Morristown, Hamblen County, Ten- 
nessee, U.S.A. 


Amer. Jour. Sc. 


661-7 








1893, ser. 3, vol. 46, 










Found in 1387 : described by Eakins in 


p. 283. 










1893. 










3o 


Waoonda, Mitchell County, Kansas, 
U.S.A. 
Found in 1873 in the grass, upon the 
slope of a ravine: described by ahepard 
and by Patrick in 1876. 


Amer. Jour. 8c. 
1876, ser. 3, vol. 11, 
p. 473 : Trans. 
Kansas Ac, Sc. 
1876, vol. 5, p. 12. 


467-6 




468 


So 


Prairi6 Dog Creek, Decatur County, 
Kaunas, U.S.A. 


Tscbermak's Min. 


525-0 








und Petrog. Mit- 












theiLWien, 1894^5, 












vol. 14, p. 471. 






, 469 


So 


Long Island, Fliillips County, Eanaaa, 


Ibid. 










U.S. A. 










This and the preceding were re)xirted 












and described by Weinaolieak iu 1805. 








470 


So 


Utah, U.8.A. 

Pound in 1869 on the open prairie be- 
tween Salt Lake City and Echo, Utah: 
described by Dana and PenBeld in 1886. 


Amer. Jour. Sc. 
1886, ser. 3, vol. 32, 
p. 226. 


4-7 




471 


So 


MacEinney, Collin County, Tesaa, 
U.S.A. 




290-0 




^ 


P 


yi 



Aerolites or meteoric stones. 



Ho. 


Pane. 


Name of Meteorite and Place of Kind. 


Repoit of Find. 


Weieht 
in grams. 


472 


3d 


Bluff, 3 railea S. W. of U GraDge, Fayette 
CouDtj, Texas. 
Found about 1878, and deBorilied by 
Wliitfield and Merrill ia 1888. 


Am Br. Jour. 8c. 
1888,ser.3,Tol.36, 
p. 113. 


12,700-0 


473 


3o 


Pipe Creek, Bandera County, Texas, 
U.S.A. 
Pound in 1887 ; described by Ledoui 
in 1S88-9. 


Trans. ofNew York 
Ac. of Se., 1888-9, 
vol. 8, p. 186. 


821-0 


474 


3o 


The LQtschaunig Stone, Atacama, 

Chili. 


Mineralog. Masaz, 
1889, vol. 8, p. 234. 


92-0 


475 


So 


Carcote, Ataoama, Chili, S. America, 

Knowa Bince 1888: described by Sand- 
bereer in 1889. 


Jahrb. f. Min,,1889, 
Tol, 2, p. 173. 


2-7 


47fi 


So 


Minas Geraes f?), BrazU. 

Found without label among specimens 


Hevista do Obser- 


3-6 






vatorio, Rio de Ja- 








which may have bcnn brought from Minaa 


neiro, 1888. 








Geraes ; mentioned by Derby in 1888. 







^H APPENDIX A. H 


^^V NATIYE IBON (Wrrestrinl). ^| 


^V (Fnue 




■^ Name of Iron and Place of FiDd. 


Report of Find. 


Weight 
iagranu,. 




\ Bowalliok Mountain, West Gi-eenland (Rosa's 

Two kuives with bone handles given to Captain 
John Robs in 1818 by the Eaqiiimaux of Prince 
Segsnt's Bay : one of them ia that fifsured by Rosa 
on p^e 102 of his work, Acconiing to the 


Voyage of Dis- 
covery, &c., by 
Captain John Ross. 
London, 1819. 




Upemavik, West Greenland (Kane's iron). 

Dr. Kane saw walnis-lancea tipped with iron in 
the possession of the Esquimaux who visited the 
tat: ill its winter quarters at Renaaelaer Harbour, 
Bniifli Sound, in 1854. He learned afterwards 
that the iron was obtained in traffic from the more 

Mountain. 


Arctic Explora- 
tions, by Dr. E. K. 
Kane. Philadelphia, 
1856, vol.1, p. 206. 


1-4 




(Rink's ir^m). 
Part of a lump obtwned (1848-50) by Dr. Rink 
froDi a Gi-eenlander who lived at Niakomak : it had 
teen found not far fnm his home, lying loose on a 


Overaigt over det 
koniglike danske 
vidensk. selak. forb. 
185i, p. 1. 


2,023-0 




Jakobflhavn, West Greenland (The Ffaff-Oberg 

?art of a lump given hv Dr. Pfaff of Jakobshavn 
to Dr. Oberg in 1870 ; it was said to have been 
Srandin the neighbourhood (perhaps near Niakomak). 


Geological Maga- 
zine, 1872, toI. y, 
p. 520. 


290-4 




Pound by Nordensliiuid in 1B70. 


Geol^cal Maga- 
idne, 1872. toL S, 
p. 460. 


90,300-0 




New Zealand (Jacksou'a Bay). 

Pound in 18M5, and described by Skey in the same 
™» (Awaruite). 


Trans, and Proc. of 
New Zealand Insli* 
tute, 1885, vol. 18, 
p. 401. 


4-7 






M 



APPENDIX B. 



PSEDDO-METEOEITES (Drawer). 

Aachen, Riiemah Pmasia. 

Braunfels, Coblenz. 

Campbell County, TcoDeaseo, U.8.A, 

Canaan, Connecticut, U.S.A. 

Clough, Antrim, Ireland. 

Collina di Brianza, Milmi, Italy. 

Concord, New Hampshire, U.S.A. 

Eisenberg, Saxon Altenbui^. 

Gross-KamBdorf, Saxony, 

Heidelberg, Germany. 

Hommoney Creek, Buncombe County, N. Carolina, U.S.A. 

Igast, Livland, Eussia. 

Kamtschatka, Asiatic Huasia. 

Leadhills, Lanarkshire, Scotland. 

Long Creek, Jofferson County, New York, U.S.A. 

Magdeburg, Prusaia. 

Minsk (Mozyr), Kuasia, 

New Haven, Connecticut, U.S.A. 

Nobdenitz, Sason Altenhurg. 

Richland, S. Carolina, U.S.A. 

Rutherfordton, N. Carolina, U.S.A. 

Sterlitamak, Ruasia. 

Voigtland, Saxony. 

Waterloo, New York, U.S.A. 

Yafaee Mountains, Arabia. 



Ii^ 
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LIST OF THE CASTS OF METEORITES. 

Meteorites are generally represented in collections by mere 
fragments of the original specimens, which often fail to give 
any idea of the original size and shape. Before diTision of 
a specimen a cast of it is sometimes prepared, and a repre- 
sentation of the size and shape is thna preserved. 

Casts of most of the following meteorites are 
in the lower parts of the cases : — 



Jkburpar. 


MazajiiL 


Awiai. 


MLow. 


Barraiiai Blanm. 


Middl^Anmgh. 


BiU^'s Mill. 


Mo.)re»fort. 


Doiratta 


JWouaa Klioomn. 


Beu«te. 


Kagy-Diwiua. 


BiDgera. 


Nash Counly. 


Jiitl,itr. 




Braimau. 


i\ejed. 


BTeitenbach. 


mtorc 


BuBchhof. 


Norit. 


Bailee. 


Nawatemi. 


Sabntra. 




Cabin Creek. 




CachijTiyaL 


Ogi. 


Outfiotle. 


Ovifak. 


OhalatiiiDee. 


Fumallre. 


Gronsladt, 


Pe'ersburg. 


DttniBl'8 Kiul. 


Pillistfer. 


I>olgnvoli. 


Pulaom. 


Ilundrum. 


Raneho <le la Pita. 


ZhsTola. 


RittersgruQ. 


Guaipara. 


Ilueboume. 


(iopalpur. 


Ro'ilon. 


Ibiieiibuhren. 


St. Deaia Weatrem 


Jtiim. 


Sarepta. 


Jhang. 


IStgowlie. 


Ka^'c. 


Shrtal. 


Ehiragnrh. 


SiUithaii. 


Klein-Menow. 


Ski. 


LaiinUin. 


mipi. 


Lick Creek. 


Virba. 


Linum. 


Wesl J.ibeiiy. 



The Trnstees possess moulds of those meteorites in the 
preceding list of which the names are printed in italics, and 
casts may be obtained on payment of the necessary expenses. 
Applications should be made in writing to the formatori, 
D, Brncciani & Co., 40 Eosselt Street, Oovent Garden, London. 
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INDEX 

TO THE METEORITES REritESE.N'TED IN THE COLLECTION". 



Tk« noniM adopUd for the meteorilai are prinltd in thick type: the otter 

nuiuei aiv synonyms. 
fh nambtrs ooi-re$pond with those of the first cdumH qf the meteorite Hal. 



Aaohen (piendo-meteorite) 
Abort iron (unknowu locality) 
AfUre e- Umerick , 
Acriitopoa V. Bear Creek 
Asen 

Asra ■ 

Agra V. KhirB«urli 

Agrun - 

a!bI» r. L-Aigle 

Ai'iiu in>ii V. Tucson 

jUcburpuT 

Akrr^lmuii r. Ski 

AUiB 

Alftlyi- 

Alburelo 

AldawortJi 

Alappo 

i>. Boko-Banja 



Ainiii 



illo 



Futtehpuv 

Ailiii I'uiiiil.v I', Buotoville 

\ Woat Liberty 

A.ulviinii-NttBla . 
AiiK'-'i's 






_ ,Bhe villa 

A>liuriU.M>. I 

A»lRl 

Aubrea 
Auburn . 

AiuiuilaCoiiT 
Aukoiuft V. P 



Babb'aMiU . 

Bachmut 

BuhiB V. BendegS Hirer , 

Bainl'a F»rm v. ABheviUe 

Brtird's Plautatiou r. AahevUle 

Baldohn . 

Buuihuk T. Senegal . 

BsLcnornh v. Sli^Jca . 

BaadoDg . 

Barbotan 

Barranca Blanca . 

Barratta . 

Basil V. BuBtee 

Bates Coimty e. Butler 



BatsUra u. Butsura . 
Bear Creek 
Beaver Creek. 
Ui'Cuaae v. Iia B^caeae 
Buliar B. Sherghotty . 
Belaja-2«rkov n. Bjelaja ! 
Bfiigriroii 11. SevrukoTO 
Bella Roca 
Bendego River 
Bennrts o. Krakhut . 
Derur v. Cbandakapur 
Beraiiii v. Zebrak 
Berlauguilla 
Betblefaem 
BeuBte . 
Bhagur 
Blierai 



Index to the Collection. 



Bhartpur r. Moteeka Nugla 

Bialystock 

Bielokrynltsohie . 

SiBchtiibe 

BialiopvUle 

BiHliuiipitr 

BiHsampore 0, 8h»lka 

Bitburg .... 

BiUmr o. Futtehpur 

Bjelaja Zerkov 

BlttBQw-Kapcl K. Utrecht . 

Black Iilouiitaia 

Blaoako .... 

Bluff .... 

BocBB c. Hacienda de Bocas 

Bogota c. Basgata . 

BobumiJitz 

BoU de FuDtaine ii. Ghareoaville 

BokkevelJt v. Cold Bokkeveldt 

Bolaon de Mapimi v. Oaahuila 

£etate. 

Blanca. 
Bonanza iron tr. CoahuUa . 
Borgo Sau Doaniuo s. CuBignano 
Bori .... 

Borkut .... 
Brft hi n .... 
Braimau .... 
Braimfela (paeudo-melcotite) 
Brazos .... 
Breitenbach. 

ErBmL'rviirdo i.'. Qnarrenbui^ 
Brenham Townahip 
Bridgewater . 
Bubmiwly c. Supuliee 
Budetin v. Nagy-Diwina . 
BGokcburg b. Obemliirohen 
Hue»(e (t. Beuatfl 
Bunilau v. Iiissa 
Boplington 
Busobliof 

Buatee .... 
Butclier iruii v. Coahuila . 
Butler .... 
Butsura .... 

CabarraB County , 
Cabeza de Mayo 
Cabin Creek . 
Caohiyuyal . 
Caille 1.-. Iia Caille . 
Callau c. KeriliB 
Cambria i'. Lockport. 
Campbell County Cpneudi 



C anaaa ( pseiidu- mek-orite) . 

CauarjL p. tldipi 

Canellas . 

Caoey Fork . 

Cangas de Onis 

Ca&on Diablo. 

Cautou . 

Cape Oirardeau 

Cape of Good Hope Lron 

Capitan Range 

CaTQDoloa V. Imilao , 

Curooar o. Cowra 

Caroota . 

CniletoLi iron n. TuoBon 

Carlton . 

Con-all County v. Sagle Station 

Carthage 

Caryfort p. Caney Foik . 

C>Il^ale v. Cereseto 

Casey County. 

CuHtiilia V, Na^ Comity . 

CaBtine .... 

Cah>rKe B. iDeacubridora . 

Cereseto , 

CeiTo Coaina . 

Chail 

Chandakapur 

Chandpiu* 

Chantonnay . 

CharcaB . 

Cliarkow «. Kharkov 

CliarlaBton u. Jenny's Creek 

Charlotte 

CliarloUetown e. Cabarra 

County. 
Charsonville . 
Oliartrea v. Charsonville . 
Charrrallaa 
Chasaigny 
Chfiteau-Kenard . 
Cherokee Mills v. Canton . 
Glicrtuu 11. Vavilovka 
Cheaterville . 
Chili 

Chulafinnee 
Cirencestot v. Aldaworth . 
Claiborne 

Claibonio County v. Taaewell 
Claroo V. Ausson 
Clarko County b. Claiborne 
ClayB-ater Stoue tj. Vernon 

County. 
Clebemc County c, Chiilaflnnee 
CWguSrec 



Cleveland 
dough (pseudi 
Coahuila . 
Cocke County, 
Cold Bokkeveldt 



-meteorito) 



28559» 



r 



Index to the Collection. 



■ 
I 



CoUeaeipoli 

CoUina di Brianaa (p«eudo- 

meteorite). 
Cnramune dea OrmeB v. lies 

OrmeB. 
Coacepcion. 

Concord (pseudo-meteorite) 
Coiieyfork r. Canay Pork . 
Coopertown . 
Copiapo .... 
Cosbj'fl Creek o. Cocke County. 
CosoDa v. Siena . 
Gossipore v. Maubhoom 
Coata Bica c. Heredia 
CoBtilla Peak . 

Cranbourae . 

Cniwlbrd County b. Taney 

County. 
Cronstadt 
Cross Boads . 
Croafl Timbtra v. Hed Biver 
Crow Creek 
CuBignano 
Cynthiana 
CzartorjA v. Zaborzika 

D,icca p. Shytal 

Dakota .... 

Diiltoii t. Whitfleld County 

Dandapur 

Daniel's Kuil . 

Danville .... 

Darmstadt 

Dftvia Strait «. SoTvallick (tel- 

Deal 

Defarerain v. Kaba 

Deesa ii. Coplapo 

De Kalb Coimty v. Caney Pork. 

Denton County 

Denver d. Bear Creek 

Descubridora . 

Dhulia V. Bbagur 

Dhurmsala 

Dickson Coiintj v. Charlotte 

Dieko laland c. Ovlfak (telluric 

Djati-Pengilon 

Dolgoja Wolja c. Dolgovoli 

Dolgovoli 

Doila Inez 

Dooraila ti. Durala 

Doroninsk 

Drake Creek . 

Duel HUl B. Jewell Hill , 

Dundrum 

Durala , 

Duruma . 

Dyalpur . 



Eagle Station. 

East Tenneeaee k. Cleveland 

EiohatMt 

Eifel V. Bitburg 

Eiaenberg (pfleudo-meteorile) 

Elbogen .... 

Elguerae c. Cajigas de Onis 

Klmo e. Indspendeuca County 

Emmet County v. Batherville 

Emmittsburg . 

Eneisheim 

Epinal .... 

Erxleben .... 

Esnandes 

Estkervllle 

Faha p. Iiimeriek 
Fatchpur n. Futtehpur . 
Pavara .... 

Fayette County n. Bluff . 
Fekele c. Mezij-I^adaras , 
Fiaker .... 
Fish River v. Great Pish River 
Fomatlan v. Tomatlan 

Porsyth 

Port Duncan .... 
Fort St. Pierre «. Ifebraska 
Frankfort (Alalama) 
Frankfort (Kentucky) 
Franklin Otnnty c. Prankfort . 
Pukutoml .... 
Fulton CouDty o. Bochester 
Fiiratcnburg n. Klein-Menow . 
Puttehpur .... 

Qarz <B. Schellla 

Gera b. Pohlitz 

Ghazee[>ore -o. Mhotv 

Glicnt u. St. Denis- We Btrera . 

Qlioordlia c. Moteeka KugJa . 

Girgenti 

Qlorieta Moiuitain 

Qnadenf^i .... 

Gnarrenburg .... 
I Goalpara, .... 
, Gopalpur .... 

Gi-aii Chaoo v. Otumpa 

Grand Eapids 

Great Flah River . 

Great 14'aniaqualand 

Greenbrier County 

(ireen County c. Babb's Mill . 

Grenade ti. Toulouae. 

Griquiilaad r. Daniel's Kuil 

Groanaja 

Gross- Diwina «. Wagy-Di'o/inft . 

Gross-Kamadorf (pBeudo-mete- 
orite). 

Grosa-Liebenthal . 



Collection. 



Driineberg 

^juemsey County v. He 

*3uilford County 
^jt-iuraca 'KanAa, 

-hacienda de Bocas 
^laiiUiolz. 

IHamblrn County v. MoiTisto'wn 
ilEHniJltno Connty s. Carlton 

Hammond Township . 
ZHarrison County . 

Hartford u. Linn County . 

HauptmaansJorr i: BrOiUnau 

Hawaii v, Honolulu ■ 

Hayiffood County . 

Heidelberg {pcen do-meteorite) . 

Heinricbsan i: Qruneberg, 

Hemalgn t\ Tarapaca 
I Heredia .... 
I Heeale .... 
[ Hex Biver Mountains . 
I High PoBsil 
I Bolland'B Store 
r Homestead v. West Liberty 
[ Hommoney Creek {peeiido-n 
1 teorite). 
[ Honolulu 
[ BoiDwitz c, Zebrak . 
I Hovrard County 
T'Hruschina v. Agram. . 
I Eueaca v. Boda . 
I Hungen . 

plbbenbiihren . 

It (pBeudo-miteotite) 
„ in. Stannem . 

V dmi^ V. Jhung . 
BHimae 

■■Indarh 

^ fadapendenoe County^ 

■ Iowa n. West Liberty 

I Iron Creak 

I Itwin-Ainaii iron v. Tucson 

V.Itapicuru-MirLm . 

I'lvanpah . 

■.JackaoD County 

1. Jakobehavn (tellurie) 

V Jamaica v. Iiucky Hill 
B'JameHtown 
Jjamkiieir 
I JtuiacerEi P 

a V. Ogi 
3IB, V. Vaaa, Muerta . 
V. Bialystock . 






'!. Vaca Muerta . 



Jenny's Creek 
Jewell Hill 

Jodzie 

JoliaiiiLguorgouBtadt n. 

Jonzac 

Jueliiiow V. Timoehin 

Judeeageri 

Juncal 

Juvinaa . 

Kannde c. Oesel 

Agra 



lurio). 
Karakol . 
Karand V. Veramtn . 
Karlsbur({ v. Ohaba . 
Kendall County 
Kenton County 

Kernouvo o. CWgu6rec 

Khairpur 

Kharkov . 

Kheragur v. Khiragurb 

Khetrie . 

Khiragurh 

Kiowa Cniinty c. Brenham 

Township. 
Kikino .... 
Killeter . 
Klein-LIenow . 
Klein-Wenden 
Kuasbi V. Bialystock 
Knoxville V. Tazewell 
Knyahinya 
Kiiatritz v. Pohlitz 
KokoiQo u. Howard County 
Kokstad .... 
Koiitsk 11. Sevrukovo 
Krahenberg . 
Krakhut 
KraBnoi-Ugol . 
KraBnojar.tk v. Pallaa iron 
KraenOBlobodak v. Alatjrr , 
Krawin V. Tabor 
Kuleaohovka . 
Kusiali .... 





1 
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Laborel 


37!l 


Mrwkgascar c. St. Augustine's 


No. 


La Came 


10 


Bay. 




Lagrange .... 


97 


Ma.iii.ir taluk v. Muddoor. 


353 


l.'Aigle 


2(10 


Madoc 


47 


LaiBsac c. Pavarfl 


2S8 


Madrid 


457 


Lalitpur 


4:i7 


Mi,el Piistivien r, Kerilis . 


392 


Lanc6 


:-iS3 


Mii^nie K. Tenshigahara . 


435 


LftQgenpiemitz u, Stannem 


•ivi 


Massing 


202 


LaogroB V. diaasigny 


23U 






LBJjdBUy tl. T.i-ma 


236 


MHKilebiirg p. Erxlaben 


221 


Launton ..... 


2,')6 


Mainz "'..!!! 


23 


Laurens County . 


7(1 


4S9 


La Vivinnueto r. Le Teilleul 


28!) 


Makariwa .... 


\<oi 


LeodhillB (pBeudo-iticteorico) . 




ManhaiarpiirgamaB. Manbhoom 


343 


Lebedin c. Kiiarkov . 


133 


Manblioom .... 


.H43 


LfinArto 


21 


Manegaum .... 


2144 


Lbb Ormes .... 


ai9 


Mftntos blaiicoa v. Mount Hicks 


147 


LasvoB 


45S 


Marion it. Linn County . 


293 


Le Teilleul .... 


289 


MannaodB .... 


2113 


Lexington County . 


72 


MannoroB r. Borkut 


:ho5 


Lexiogton County x: Huff's 


71 


Marshall County . 


104 


Mountain. 




Maryland r, Kanjemoy . 


246 


Libnnnez v. Juvinaa . 


2J7 


Masoombes .... 


263 


LibDscWtz P. Pleaoowitz . 


185 


Mau 11. Mhow 


249 


Lick Creek .... 




Mauerkirchen 


191 


Lime Citek ti. Claibonie . 






36G 


Limerick 


223 


MaaapU 


7 


T.lnn County .... 


293 


Malwedewa v. PaUas iron 


171 


Linnvllle Mountain 


62 
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